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to better identify the impact of regulation.



Objective and Summaryˆ

Economies of scale and scope are at the heart of today’s telecommunications
policy debate.  Markets based on technologies having scale and scope
characteristics imply that a concentrated market structure (typically, of one
firm) is more efficient than multi-firm competition. Consequently, the nature or
existence of scale and scope economies in telecommunications local access can
influence whether policy makers heed the call of the Telecommunications Act of
1996 to remove glaring obstacles to entry, or instead choose to take a laissez-
faire attitude in spite of the lack of natural mechanisms to foster efficiency
in the sector. Recent debate focus has turned to proposals to limit competitors’
access to incumbents’ local networks and services.ˆ

The Telecommunications Act of 1996 is based on an Internet-like vision of a
“network of networks” that includes multiple access providers, multiple
backbones, multiple service providers, multiple suppliers of intermediate
service production components, and so forth.   The alternative vision usually
assumes that the Act’s competition policy conflicts with realizing scale and
scope economies and thus calls for preserving these economies by limiting
wireline competition. Advocates of change would restrict or eliminate wholesale
access to the local network and services of incumbents.  These conflicting
visions offer stark contrasts as to the desirable scope of “competition”: open
competition within (and between) technologies versus more limited competition
envisioned as consisting of a very few vertically integrated service providers
using distinct technologies, i.e., telephony, cable and wireless.

At the heart of this debate lies an intriguing question: “How can comparatively
more innovative and efficient entrants fail to survive against legacy
incumbents?” Those supporting the current policy course view competition as the
means of achieving a more efficient communications sector.  They support
regulation to offset the economic power of an incumbent able to obstruct more
efficient entry by virtue of its having integrated all necessary service
production components.  Those advocating policy change are generally basing
their analysis on a pseudo-Schumpeterian conceptˆ that assumes the efficiency of
the incumbent’s vertical integration and consequent capture of scale and scope
economies.  This group concludes that if the entrants could not survive, they
were not efficient in the first place.

There are no grounds for assuming a correlation between the telephone companies’
structure and efficiency.  The incumbent access companies (e.g. “ILECs”ˆ) have
incorporated into their organizations most of the service production processes,
from managing rights of way to creating the back office systems to manage a
ubiquitous network and services business.  Unfortunately, the literature has
failed to scrutinize these component processes carefully to see if integrating
them into the firm were decisions undertaken for the purpose of capturing scale
and scope economies.  In actuality, ILEC structural decisions took place outside
the dynamics of competitive market forces, and therefore there is no basis for
attaching to them any efficiency assumptions.

To the contrary, experience strongly implies that many activities that are
vertically integrated within today’s incumbents could be less costly had they
evolved in a competitive market.  For example, based upon even the limited
competitive experience to date, we see that OSS development can be much more
efficient than the legacy systems in place.  Therefore, a more logical
explanation of why vertical integration of production component activities took
place is that incumbent organizational decisions took advantage of the
franchised monopoly arrangement guaranteeing a rate of return on their



investment.  Such integration provides the administrative convenience of
avoiding market transactions, but does not assure lower cost or efficiency.

Most importantly, a complementary effect of vertically integrating production
functions is to preclude the development of intermediate markets that could
supply competitors and incumbents alike at a market cost basis.  Without the
benefit of intermediate markets, entrants face extremely high (and inefficient)
entry barriers.  Entrants are forced to find ways to duplicate the various
production processes for themselves and consequently cannot avoid experiencing
comparatively higher transaction costs than incumbents.  It is very expensive to
create supply markets or substitute for markets that don’t exist.  Thus we have
the anomaly of a less than fully efficient incumbent able to foreclose entry of
a more efficient entrant.  Vertical integration, albeit inefficient in the
context of local services, efficiently protects the monopoly.

The production components of local access services are assembled through
transactions having associated costs.  In telecommunications, the comparative
transaction costs experienced by incumbents and entrants do not appear to
reflect any superiority of the incumbents’ vertical integration over procurement
through theoretical supply markets.  Rather they seem to reflect several other
factors:

The non recurring costs of establishing a transition from vertical monopolies to
competition;

The amount of time needed to recreate efficient open markets for the competitive
provision of service production piece parts;

The incentives incumbents have to preserve and even foster less efficient
production and transaction solutions so as to raise entry costs; and

The regulators’ understandable lack of appreciation of the needed environment
that can produce efficient trading of local services production components.

In short, entrants, no matter how efficient they may be, face costs that
incumbents do not face.ˆ  Among these are the costs of establishing intermediate
markets that do not exist, policy information/reliance costs and the costs of
discrimination practiced by the incumbents.  Those differing costs reflect the
inherent value of incumbency and have not been adequately considered in the
policy debate.  This paper analyzes those cost issues as well.

Correspondingly, ILEC accounting costs based on their sunk cost structures and
organizations are shown to provide virtually no information useful in a
competitive market structure.  For example, the Court of Appeals for the
District of Columbia recently contended that “UNEs will be available to CLECs in
many markets where there is no reasonable basis for thinking that competition is
suffering from any impairment of a sort that might have been the object of
Congress's concern.”ˆ   The basis for that assertion is a set of assumptions
concerning the relevance of “ILECs’ historic costs” and presumed ILEC “economies
of scale and scope.”  Those assumptions are completely unfounded. Consequently,
their use in pricing decisions is likely to perpetuate supracompetitive rents,
misinform the investment community, and discourage entry and investment in
advanced infrastructure.

This paper is divided into five additional sections.  Section Two, which
immediately follows, analyzes the role of economies of scale and scope and their



importance in the context of today’s policy debate.  The literature on economies
of scale and scope in telecommunications is reviewed in the Third section, and
describes the limitations of these studies.  The Fourth section analyzes the
flaws of studies that have attempted to apply the technology theory of the firm
to telecommunications scale and scope issues and suggests proper use of the
theory and their policy implications. The Fifth section uses transactions cost
analysis to complement our suggested approach to scale and scope study .
Finally, the Sixth section examines the data problem and other analytical
problems confronting policy makers and  those arguing for recognition of scale
and scope economies.  This section notes the lack of market data and the
irrelevance of ILEC cost data as a substitute for market data.  It also suggests
solutions to the market data problem, including describing a “business case”
approach to enforcing and achieving the terms of the 1996 Telecommunications Act
that provides practical implementation guidelines for regulators.



Economies of scale and scope in today’s policy debate

Introduction

The endorsement of competition in the 1996 Telecommunications Act is based on
two key premises. First, if any economies of scale and scope characterize
incumbents’ production process, they are not of a nature to prevent the
emergence of local access competition. Second, the transition from a monopoly
sector to a competitive sector requires the active intervention of regulators to
stimulate and, as necessary, create substitutes for nonexistent intermediate
markets through such steps as unbundling and resale. Sustained regulatory action
must prime the initial conditions that attract investments in new entrants until
entry is sustainable.

As a result of the crisis that started in late 2000 and saw the bankruptcy of a
large number of new entrants,ˆ especially among those who had invested heavily
in new infrastructures, some began to question the approach of the Act, rather
than the adequacy of implementation steps.  Presumed economies of scale and
scope play a significant role in those challenges, including assertions of
“irrational exuberance” on the part of investors.  In this section we look more
closely at the role of economies of scale and scope in that debate.

In his survey of telecommunications studies of scale and scope economies, Panzar
explored “the technological conditions that may make it necessary to abandon the
competitive model; there may simply not be ‘enough room’ in the market for a
sufficiently large number of firms to give credence to the assumption of price-
taking behavior.”ˆ  Panzar’s focus on competition models provides a perfect
backdrop for understanding the importance of scale and scope analysis to today’s
policy debates.

FCC Chairman Michael Powell recently discussed his view of broadband policy,
which he declared to be his primary policy focus,ˆ and its relationship to
competition in terms that reflected unease with applying the traditional
competitive model as the primary policy objective to achieving efficiency:

A final area, admittedly of great contoversy, is where government draws the line
in its competition policy:…  Economic scale does matter and it does take a great
deal of resources to deploy these networks... I am equally convinced, however,
that competition can exist in the race to deploy broadband platforms and that
policy should not foreclose competition….  Competition policy must take account
of our broadband deployment goals and that we have to calibrate our judgments
and, most importantly, our expectations.ˆ

While this would seem inconsistent with the country’s historical competition-
focused policy, Powell appears to be relying on the views of some economists who
regard competition as only one of many policy tools to be managed by
policymakers and generally limited.  Baumol and Sidak argued in 1994 that
“economies of scale and scope apparently pervade at least portions of some
telecommunications services, and so perfect competition is an inappropriate
standard for regulation in this arena….”ˆ  Their views cast competition as a
problem to, rather than cause of efficiency:  “[T]he small scale of firms, in
equilibrium, can be achieved only at the expense of consumers, who must forgo
the savings from the scale economies that would be passed along through lower
prices…”ˆ



In contrast, Eli Noam succinctly articulates current policy:  “The 1996 Telecom
Act was built on the fundamental assumption that competitive markets will
emerge.”ˆ  This is a vision where economies of scale and scope do not conflict
with open and vibrant competition.  The network-of-networks structure of the
Internet provides a clear picture of how this vision makes sense.  The Internet
can be viewed as a myriad-firm communications bazaar built upon powerful
economies made possible by interconnection and functional disaggregation.  These
economies transcend the economies of any single firm.  Were traditional scale
and scope economies claimed to be inherent in Internet technology, the result
would be an absurd proposition that the entire Internet should be collapsed
within a single firm!

Economies of scale and scope and the 1996 Telecommunications Act

Today’s dominant challenge to the idea that local telecommunication access
services are characterized by significant long-run economies of scale and scope,
and therefore is possibly a natural monopoly, is the 1996 Telecommunications
Act.  The Act is based on a conventional economic model in which competition is
believed to be viable essentially at every level of the telecommunications
sector.  It also recognizes that local telecommunication access service has been
organized as a monopoly for most of its history, that access consists of a
complex set of activities, and competition in those activities is not expected
to develop at the same pace.ˆ  Consequently, the Act outlines reasoned
principles for a transition from monopoly to competition.ˆ

The net cost of making a policy change, a very important dimension to policy
implementation at any time, becomes a critical issue where the policy change
constitutes a shift from monopoly to competition.  It is a dimension that is
mostly overlooked in the current debate, however.

On a superficial level, it is perhaps easy to believe that the cost of a policy
shift to competition falls on incumbents.  Incumbents, after all, are already in
business and will have to accommodate new ways of conducting business.  However,
if the monopoly is not an efficient organization to begin with (an assumption
helping to drive the policy shift after all) incumbent shareholders may stand to
gain in the long run through more efficient use of their assets.

The reality is that the net cost of a policy transition to competition can fall
more heavily upon entrants.  It is wrong to assume that entrants enjoy
advantages of an “evergreen” world, able to build a business on new policy
realities from the beginning and foregoing any needed adjustments.  Enactment of
legislation does not create a market by itself.  Legislation may permit entry,
but it cannot create the supply markets that would-be entrants require in order
to provide competitive local services.  The ILECs have conducted business as a
vertically integrated company for many decades during which time they have
incorporated most of the production process functions.  Consequently, open
markets have never developed to supply the production components of local access
services – markets the entrants now need.  An entrant faces the daunting task of
assembling the elements of producing local services for themselves, bearing the
substantial cost of stimulating the development of open supply markets or
attempting to vertically integrate some or all of them itself.  Assembling these
elements is a “barrier” to entry.  The effectiveness of competition depends upon
there being low entry barriers that enable entrants to focus on the activities
in which they bring a comparative advantage to the marketplace.

The capital markets have many options in an open economy and that fact creates a
basic problem for would-be investors in telecommunications.   If entry in one



sector involves entry costs that are not present in other sectors, that sector
is put at a competitive disadvantage in the pursuit of investment.  Such
increased cost creates increased risk.  The next question becomes whether the
potential for returns are commensurate with such increased risk.  When the main
competition is a vertically integrated behemoth that begins with virtual 100% of
the customer relationships and an ability to shift costs, the prospect for those
returns are not bright without substantial regulatory intervention, such as is
called for by the ‘96 Act.  Therefore, the costs entrants face as a result of
their entry into a previously monopoly industry structure must be addressed by
regulatory implementation policy.  Unfortunately, all the market adjustment
costs borne by entrants have not been systematically identified in regulatory
proceedings.ˆ

The implementation of the 1996 Telecommunications Act developed by the FCC has
certainly correctly begun the process of regulatory response, and includes the
practical specification of unbundlingˆ as well as TELRICˆ (the FCC’s forward-
looking unbundling pricing methodology developed for the implementation of the
Act).  Today’s key policy making proponents of this approach are the Supreme
Court, through its decision upholding the legality of TELRIC ,ˆ and a number of
state regulators who agree with the policy objectives of the ’96 Act.
Especially important is the work of the New York Public Service Commission,
which has appeared to focus on making competition financially viable in the face
of the historic monopoly.  Its use of UNE-P pricing has been especially
insightful.ˆ

For these state regulators, objectives such as broadband deployment, investment
growth, and innovation are all seen as natural outcomes of unbundling and other
methods that create efficient entry conditions.  Likewise, the emergence of
sustainable and efficient infrastructure competition is a natural outcome of the
demand stimulated by services-based competition.ˆ

Supporters of the 1996 Telecommunications Act appear to have the kind of vision
Teece outlined in 1995 in his economic analysis of the 1992 Ameritech unbundling
proposal supporting local competition and unbundling.ˆ  In Teece’s model, any
economies of scale and scope are insufficient, even in the short-run, to prevent
the emergence of healthy competition once an intermediate market for network
services was created.  Services competition would foster a breakdown of the
vertical chain:  entrants become more efficient in various dimensions of
marketing, identify promising niches, provide specialized billing, and so on.
Implicitly, this gradual expansion of entrants in downstream activities would
result in new opportunities for entrepreneurs upstream that could better meet
specific needs.

Some commentators, including Teece in one of his later papers, have now raised
the specter that a policy providing regulated access to network elements may be
harmful to investment,ˆ although not all economists arguing for a change of
policy share that view.ˆ  The basis for these claims is negligible in terms of
economic theory or empirical evidence.  Such claims erroneously equate the
sector with the incumbent and ignore the impact lowering entry barriers would
have on entrant investment.  At the same time that they implicitly assume a
monopoly market they ignore the purpose of regulatory pricing.  The objective
and general effect of regulated pricing is to lower prices to mimic competitive
demand conditions.  Under regulated pricing, demand is increased beyond the
monopolist’s profit maximization objective to constrict supply in order to
maintain high prices.ˆ Regulation stimulates greater investment to meet the
greater demand induced by the lower regulated price.ˆ   An additional failure of
these recent analyses is that they ignore the substantial advantages incumbents



possess by being able to leverage their sunk costs and vertical structure to
make their investments less costly compared to new entrants.ˆ

Providing regulated access to the access network still looks to be the most
rational and efficient way, if not the only way, to bring about competition and
investment at all levels.  This vision, Teece observed in 1995,

if implemented, will make the local exchange effectively contestable.  A
provider wanting to enter any segment could do so at relatively low cost… This
flood of new entry will result in heightened competition, both in terms of price
and service offerings. The latter is especially critical because service
innovations and technological advances confer the greatest benefits upon
telecommunications users. The competition to meet consumer needs and create new
consumer demands will produce gains that dwarf the savings derived from
intensified price competition.ˆ

Economies of scale and scope and a proposed broadband-focused policy direction

In opposition to today’s policy are a number of economists and policymakers who
are ready to conclude that the 1996 Telecommunications Act is a failure in some
key respects.  Such policymakers seek to limit or sideline the 1996
Telecommunications Act and foster a new policy vision centered on broadband
deployment.  In this vision, broadband is costly, it can sustain only a very
small number of commercially viable competitors and only large and well-
established vertically (and also horizontally) integrated megacorporations with
substantial market power have the resources to finance its deployment.ˆ   Some
suggest even that large corporations alone would be trusted by investors and
financial markets to make returns on such investments.ˆ In this approach,
economies of scale and scope must play a fundamental role throughout
telecommunications. Essentially, such analysts believe that these economies are
so great that fostering broad entry is inefficient because it does not provide
adequate market rents to the strategic players to justify broadband deployment.ˆ
In other words, broadband deployment would only be viable if incumbents are able
to use rents from complementary downstream market activities to finance their
infrastructure investment.ˆ Proponents of this approach do not explain the
rationale by which the incumbent telephone company and/or cable company would
justify to its shareholders such a presumably low-return use of rents.

This unusual approach rejects the viability of a “competitive (large numbers)”
downstream segment. ˆ  Competition is reinterpreted to mean essentially whatever
limited competition can be achieved between these megacorporations, using
separate network infrastructures such as cable and telephony.

Critics of this viewpoint see this as nothing more than the re-monopolization of
the sectorˆ and doubt the energy likely to be devoted to such investment.
Recognizing the retail limitiations of ILEC experience with this new medium,
some suggest that nothing short of structural separation, forcing a wholesaling
of advanced network capabilities, would cause the network bottleneck to satisfy
demand for advanced infrastructure.ˆ In an ironic observation, Faulhaber
recently stated that “it appears that the cable industry is moving toward a
wholesale model for broadband at exactly the point that the RBOCs are trying to
escape a regulated version of broadband wholesaling.”ˆ



Review of the literature

Introduction

In all, there is no disagreement among economists on the high cost of entry, but
there is some basic disagreement on the existence of scale and scope economies
of the kind that can or should impact competition policy.  Overall, empirical
studies have not been able to substantiate that scale and scope economies of
such a nature exist.  Whatever sources of scale and scope economies may exist,
they exist within some underlying components of access services, such as
trenches, and are not being exploited currently, and across firms, in a network
of networks, which depends upon many interconnected players.  Such an
environment implies the importance of an effectively competitive framework to
achieve efficiency in local access services.

Although scale and scope economies are concepts that would be attributed to the
production function of a firm, there have been no comprehensive attempts to
analyze the production components of local access and no good evaluation of
their efficient economic costs.ˆ Furthermore, there is no study of the
transaction costs involved in assembling the components of local access that
would indicate existence of scale and scope effects at the level of local access
services.

At the same time, although no one questions the high cost of entry into local
telecommunication access, no one has yet established that such high entry costs
are due to scale and scope effects.  The idea that local telecommunications
access is characterized by economies of scale and scope is frequently presumed
(Laffont and Tirole, 2000, Nolle, 2001, Noam, 2002).ˆ  The forthcoming Handbook
of Telecommunications Economics states:  “For much of its history, the local
telephone industry was thought to be naturally prone to monopoly as a
consequence of massive scale and scope economies in provision of services over
wireline networks.”ˆ The same holds for judges and regulators.ˆ

As a generalization, most studies implying scale and scope effects were aimed at
justifying vertical integration and, as we shall see, are tautological.  They
started from the assumption that the integration of the firm was efficient, and
failed to examine that highly unlikely assumption by breaking down the
production function of the integrated firm.

 Economies of scale and scope in the literature

Bannock, Baxter, and Davis define economies of scale in terms of those “factors
which cause the average cost of producing a commodity to fall as output of the
commodity rises.”ˆ  The New School notes that “returns to scale are technical
properties of the production function…  If we increase the quantity of all
factors employed by the same (proportional) amount, output will increase.”ˆ
Economies of scope relate to whether there are cost savings in producing two or
more goods together, within a single process, rather than separately through
independent processes.  The conventional treatment, as outlined in Panzar (1989)
for instance, is to focus on changes in the number of final goods.  Firms that
are able to produce simultaneously a set of outputs more cheaply than could be
done by firms producing those outputs separately are said to be characterized by
economies of scope.



Thus, scale and scope are characteristics of the production function.  In order
to demonstrate their existence, it is necessary to analyze a particular
production function by disaggregating it into its sub processes and look at the
internal transactions that bind them together.  Thus, if the production process
being studied is local service provided by an ILEC, one would have to look at
all the functions performed by the ILEC to deliver local service.  If the
component sub processes are most efficiently integrated within a single firm,
then the technology of the production function could be defined as having scale
and scope effects.  The literature does not do this.  Instead, the literature
generally takes local service as a complete service given, and does not
disaggregate its production process.  This failure has led to much analysis by
tautology.  By treating local service as a production technology whole, you
automatically assume that the technology that properly defines the firm is the
integrated ILEC.  Comparisons of the monopoly to entrants under this assumption
will favor the monopoly that defined the environment and appear as though scale
and scope effects are taking place.  To make matters worse, where the monopoly
has internalized the supply chain so that there are few if any supply markets
for the production components, benchmarking the efficiency of the integrated
production process becomes very difficult.  These problems by and large have not
been solved or even identified by the existing literature.  What the literature
does do is analyzed next.

Firms choose whenever possible to carry out some activities internally while
relying upon the market for their other requirements.  The choices are mostly
based upon the characteristics of the technology employed by the firm and its
need to remain efficient vis à vis their competitors.  Economies of scale and
scope can be key determinants in that process.  The existence of such economies
argues for internalization.  In a competitive market environment,
internalization of functions that do not have scale or scope characteristics but
are more efficiently procured on a market basis will put the firm at a
competitive disadvantage.  There is an important exception.  Internalization of
functions can take place in an environment free from market pressures if the
government has acquiesced in a monopoly industry structure and permits pricing
to recover costs.  That environment tells us nothing about economies of scale
and scope, other than to raise doubts about their existence, as well as about
the efficiency of the firms taking this route.

At a policy level, economies of scale and scope are important to understanding
competition.  Viscuzi, Vernon, and Harrington (1995) argue that “perhaps the
most important explanation of why industries are more concentrated than others
is the magnitude of economies of scale relative to total market demand.”ˆ Panzar
states that “the technological limits to competitive markets have long been
attributed to the presence of economies of scale” and of “the intuitively
familiar economies deriving from the shear size or scale of a firm’s
operations.”ˆ This explains Woroch’s observation that “First, they [regulators]
must decide whether structural competition is beneficial or whether, perhaps
because of natural monopoly conditions, entry is not viable and potentially
wasteful.”ˆ

TECHNOLOGY THEORY OF THE FIRM

The technology theory of the firm views economies of scale and scope as
characteristics of the technology.  In the modern treatment of economies of
scale and scope, the technology determines the firm and management is
effectively an optimizing program that decides the quantity of inputs to be
demanded at the input market prices so as to realize an output quantity at an
optimized cost level.ˆ  For example, Panzar’s scale and scope economies, when



they are significant, are technological conditions that make it inevitable that
competition will be curtailed, independently of the firm’s objective function or
an intention not to act anticompetitively.

There are several additional preliminary concepts that should be reviewed prior
to discussing the studies:

The building block of any framework for investigating economies of scale and
scope is the production function, what Panzar calls the technology set.    The
production function can be conceptualized as a “black box” through which the
inputs the firm is procuring on the relevant markets are transformed into
outputs to be sold in downstream markets.  The underlying concept is that the
production function is a summary description of the technology that embodies the
engineering knowledge of the time and that is exogenous, i.e., outside the
control of the firm.  From the economist’s perspective, it is a constraint that
sets bounds upon the firm’s ability to minimize costs.  Given the close link of
the production function with the conceptualization of the firm as an engineering
entity, one can look at the production function as essentially an aggregate
engineering description of the firm’s production process.

The output quantity is what the process produces for profit maximizing
commercial purposes.  In other words, the output has to be a good or service
that can be commercialized.  More realistically, the output variable will be the
aggregation of a large number of distinct outputs that the operator
commercializes.

Where the firm does not have market power over the input markets, i.e., where it
is a price-taker, and where it is minimizing costs, the production function also
can be represented rather directly in the form of a dual cost function, i.e., a
cost function that reproduces in the price space the properties of the
production function in the quantity space.

The common vehicle used today to say something about the entire “black box”
process is to consider the cost function as equating the total cost of
production with a set of input prices and a set of output quantities. That
function supposedly represents the lowest cost to produce a given amount.  On
the other hand, if a firm is not a “price taker”ˆ then there is very little that
can be said to establish the efficiency of the firm’s particular production
technology.

SUNK COSTS RELATIONSHIP TO HIGH ENTRY COSTS

A characteristic of the local services incumbent that can and does confuse
analysis focused on efficient industrial organization, including scale and scope
analysis, is the sunk costs of the incumbent.  Once an operational local
telephone company is established on a monopoly basis, the incremental cost of an
additional call being provided by that firm is considered essentially zero.ˆ
Similarly, once the telephone company has wired a street, the incremental cost
of providing access to one more resident is again relatively low.  These
observations have been erroneously compared to other technologies, such as chip
production, where, once one has designed a new microchip and organized its
production process, the incremental cost for an individual chip is almost nil.

The sunk costs of ILECs are deployed in such a way as to help build very high
entry costs.  The ILECs dug the trenches, laid the conduit, wired the entire
region and produced entirely the service capability and delivery systems.  Had
someone similarly built the Internet, others following would have faced



equivalent high entry costs.  Because of the very different history of the
Internet, we do not hear much about high start up or entry costs.  Furthermore,
firms that are characterized by large ex ante sunk costs are also very sensitive
to the size of the market they can serve.  They must be relatively large.
Again, that is not true with respect to the Internet.

This basic problem of misapplying economic learning goes undiagnosed in large
part because today’s econometric scale and scope studies are conducted in the
cost domain rather than in the production domain and start from the sunk costs
of the ILECs, thus preordaining what can be shown or tested.ˆ  The cost approach
is based on the duality theory that was primarily developed by Shephard (1953)
and Fuss and McFadden (1978). The duality theory establishes the conditions
under which the cost function can be interpreted as the dual or mirror image of
the production function. It implies that, under those conditions, cost functions
provide identically the same information as the production function.  Using this
approach, the presence of scale and scope economies would be consistent with
high entry costs.  A great number of economists now stress high entry costs, an
obvious barrier to entry, as indications of economies of scale (Thierer 1999,
NRC 2002).ˆ Unfortunately, there has been no examination of the assumptions
inherent in applying the cost approach to local telecommunications, and thus the
conclusions of these are fundamentally flawed.

HISTORICAL EMERGENCE OF DEFINITION THROUGH BELL LABS

It was not until the late seventies and early eighties that the concepts of
economies of scale and scope were submitted to formal economic analysis.ˆ That
work started with Bell Labs and the Bell Journal of Economics and Management
Science.  The issues of concern that led AT&T to finance a top-rated academic
journal in economics and that motivated the economists involved at the time
included:  How would competition impact the sector’s efficiency?  When could a
monopoly become vulnerable to competition?  How one would be able to estimate
such economies empirically?

Pursuing those questions, formal definitions were formulated and the properties
of economies of scale and scope began to be analyzed systematically. The very
concepts of economies of scope and subadditivity emerged largely from these
studies of telecommunications. Econometric research was launched to evaluate
whether having more than one provider of a service and/or different providers
for different services (say, local and long distance) would increase the cost
for the total output. Panzar notes that “a part of AT&T’s initial defensive
position was that the break-up of the Bell System’s ‘natural monopoly’ would
result in a loss of economic efficiency… Thus, empirically determining the
extent of economies of scale in the telecommunications industry became more than
a mere academic exercise.”

A summary of the leading work on the subject has been very ably reviewed by
Panzar, one of the contributors to the rebirth of the study of scale and one of
the creators of the concept of economies of scope.ˆ  By and large, the structure
of the Bell system was not analyzed critically, but rather became the benchmark
for comparison and analysis.  This approach began to show its inadequacies once
the subject turned to natural monopoly.

NATURAL MONOPOLYˆ

Surprisingly, and seemingly incongruously, while the notion of significant
economies of scale and scope is not well challenged in the literature, there are
a fair number of explicit challenges to the notion that incumbents might be



natural monopolies:  Thierer 1994, Crandall, 1991, Teece, 1995, and Rosston and
Teece, 1995.ˆ Fransman remarks that “in the days of the Old Telecoms Industry
the conventional wisdom was that telecoms was an example of ‘natural monopoly’,
that is due to increasing returns to scale.”ˆ Pittman is also part of the group
that questions the natural monopoly.  He finds a lack of empirical evidence and
concludes that “it is increasingly doubtful whether the local wireline exchange
is any longer a natural monopoly.”ˆ

Natural monopoly thinking nevertheless underlies telecommunications studies that
start from the fixed cost of building a network that is capable of serving
anyone – equivalent to the one-provider Internet.  These studies often focus on
the cost of “the network” per household passed or per subscribing households and
then look at the problems and challenges when a second similar network is built.
They do not allow for the disaggregation of “the network” or of the different
functions (layers) involved in getting to the point of providing services, or
the interconnections between those functions.ˆ

Empirical studies

Fuss and Waverman recently reviewed the scale and scope literature and concluded
that:

“[E]conometric evidence of the type surveyed in this paper should not, and has
appeared not to, influence regulators’ decisions regarding permissible market
structures.”ˆ

“[T]he one empirical result consistent across most studies, including early
ones, is the existence of economies of scale in the provision of
telecommunications services in the aggregate” [emphasis supplied].ˆ

They note that the focus of attention has moved away from assertions of such
economies:  “What were, in the 1970’s and 1980’s, questions of natural monopoly,
sustainable prices and unsustainable cross-subsidies have become questions of
access pricing and entry conditions.”ˆ

Econometricians began to focus on economies of scale and scope in the late 1970s
in order to evaluate whether technology made competitive provision of long
distance services inefficient and costly to society.  The objective of those
analyses was to determine both whether one could identify sufficient economies
of scale to invalidate the benefits of competition and whether there were
economies of scope that might invalidate the division of the market, say,
between local and long distance.

Those early efforts combined works by Baumol, Panzar, Willig, and others on
economies of scale and scope with the work of McFadden on production functions,
especially the translog production function.  Baumol and others had clarified
and formalized the concept of economies of scale and expended it with
complementary concepts such as economies of scope and subadditivity. McFadden
had developed a very versatile functional form to model cost functions.

Those analyses took the incumbent as the efficiency benchmark to the extent that
it was assumed to be using state-of-the-art technology or properly depreciated
older technologies. In addition, the technology was assumed to be independent of
the firms, who were assumed to be unable to manipulate it to their advantage. As
we shall see in the analysis section, infra., neither assumption has been
evaluated and were inadequate from the standpoint of interpreting the
significance of economies of scale and scope effects in a policy debate. In the



next section we turn to a complementary problem, the data that are used in
empirical studies.

Questions raised by incumbent cost data

The lack of meaningful data to empirically analyze economies of scale and scope
(or pricing, or any issue relevant to a transition to competition) is receiving
more attention in the economic literature (Pittman 2002, Fuss and Waverman 2002,
Gasmi et al. 2002).  It is also a central issue for policy makers.ˆ

There is growing recognition of a lack of meaningful data to conduct useful
analysis of economies of scale and scope using traditional methodologies.ˆ
Fuss and Waverman point to one of the problems inherent to the empirical
quantitative studies of multi-product firms when the source of data is
restricted to incumbent data:  Consider the possibility that another firm may
want to challenge the monopoly over only a subset of the monopoly’s activities
(say, only on long distance), or on the basis of an inherently different mix of
outputs, as in the case of a cable company that would want to offer voice
telephony and video programming.  In these cases, the entrant’s cost function
can be expected to have initial cost conditions that are essentially different
from those of the monopoly since it does not have to invest in facilities that
are irrelevant to that firm’s objectives. One could think of a carrier’s carrier
that does not have to incur any of the costs associated with mass-market retail,
costs such as brand name recognition and retail customer services. To that
extent, empirical studies of economies of scope are effectively biased,
overstating the initial costs the competitors should incur and creating the
improper appearance that the incumbent is comparatively more efficient than it
is in actually.ˆ   Fuss and Waverman aptly ask:  How can one infer an entrant’s
cost conditions when all we have is accounting data from an established
vertically integrated incumbent monopoly that organizes its books around
regulatory mandates as opposed to market dictates?

Gasmi et al. (2002) recognize the data collection problem and ask the following
question: “How are the costs of a single firm in an industry to be measured? Do
these costs depend on the nature of regulation in the industry? Similarly, one
must ask, what are the costs of the multi-firm alternative to a regulated
natural monopoly? These costs will clearly depend on the nature of regulation
that may continue to exist in the market as well as on the strategic behavior of
the firms which seek to maximize their profits subject to regulatory constraints
and the behavior of rival firms.” Those observations identify some of the more
important quantitative problems of obtaining adequate data for econometric
studies, though not exhaustive of the list.  They engage in very original work
on modeling operators in order to confront the problems they raise with other
econometric workˆ  Their approach builds on a series of earlier works by Gabel
and Kennet and Gasmi, Kennet, Laffont, and Sharkey to look at costs independent
of the regulator/monopoly relationship.   They model a hypothetical local access
infrastructure from an engineering perspective, optimized to reflect such
dimensions as the expected traffic flow and the idiosyncrasies of the particular
urban environment.  Their approach enables them to analyze problems such as
interconnection and access pricing free from the constraints of the incumbents’
data and accounting procedures.  It is an initial and innovative step toward
identifying and avoiding some of the inherent problems with using a monopoly
incumbent as the benchmark to study competition.ˆ

Another major problem with existing econometric studies is that they look at the
firm as a whole, i.e., essentially from a top-down perspective and focused
primarily on the two-output cost function that separates the local output from



the long distance output.  To that extent, and by necessity in light of the
hypotheses that are required to estimate a cost function, such studies do not
focus on the local telecommunication access components.  Therefore, much too
much activity has been aggregated to form the local output variable to say
anything useful in terms of local access services alone.

Vertical integration and financial market impacts

The idea that economies of scale and scope may motivate telecom firms to
integrate vertically is common in the literature.ˆ  Williamson states that,
where a firm selects to “build” rather than “buy” in a competitive market, that
decision necessarily means that that firm has found a way to integrate those
activities more efficiently in terms of its own idiosyncrasies.  In
telecommunications, however, vertical integration (and quasi-vertical
integration) was established in a monopoly environment and not subjected to the
test of market forces.

The vertical integration of two activities by a monopoly means also that
whatever market might have existed for that sector no longer exists.  Thus, the
only way to establish an independent value for the output of one activity that
becomes the input of the other activity has disappeared.

Integration also creates a forward-looking data issue for shareholders and
management on how to best use these assets through time.  When the scope of
conducted activities by the firm is largeˆ and especially where a large number
of these activities are sector-specific, there is no way for management or
shareholders to value the piece parts where there is limited, if any,
competition providing benchmark information.  We are aware of only one study, by
the Adam Smith Institute (2002), that has attempted to quantify the benefits of
vertical integration to the telecommunications firm.  It was done with respect
to BT’s local network in the U.K. and concludes that the benefits are derived
from hiding data from regulators rather than effecting efficiency.  The Report
tells us that: “We have assessed that BT currently gains from being vertically
integrated to the tune of about £5-8bn of value [61p -97p per share], as a
result of its ability to shift costs within its accounts.”ˆ Effectively the
study informs us about the margin of error in the aggregate cost data of an
incumbent by estimating that BT is capable of shifting between distinct
activities an amount between £5 and £8 Billion.ˆ

A silimar valuation cannot be easily conducted in the U.S. because incumbents
here have never publicly discussed the option of reorganizing themselves in
terms of wholesale and retail.  However, the Adam Smith analysis quantifies a
phenomenon known on Wall Street as “balance sheet power,” a competitive
advantage that derives from an ability to combine competitive and protected
markets and shift costs as required to meet shorter-term competitive threats.

That same Adam Smith study adds that: “on the other hand, the financial markets
generally view that a broken up BT would have a sum-of-the-parts valuation of
some £10- 15bn greater than the current market valuation [£1.22 - £1.83 /
share].”  While, again, the information required to duplicate those numbers in
the U.S. is difficult to obtain,ˆ the insight of the Adam Smith Institute
provides an alternative perspective to Crandall and Sidak’s incomplete
conclusion that: “BT evidently concluded that unsolicited proposals for
divestiture would not adequately compensate the company for the value of
infrastructure assets and the costs associated with dismantling its integrated
business.”ˆ  More importantly, according to the Adam Smith Institute: “The key
issue for BT shareholders is being able to determine the real ‘sum-of-parts’



valuation, and estimate the probably negative impact on the current ‘vertical
integration gains.’”  The same conclusion holds in the U.S., where shareholders
are not given the chance to value the parts because of the lack of market
information about the value of the parts due to the historic vertical
integration of these firms.

The elements of local access

Little work has been done to disaggregate access.  Besanko et al. (2000), like
most economists, list “the spreading of fixed costs over an even greater volume
of output” and/or a greater diversity of outputs as the most common source of
economies of scale and scope.ˆ Fixed costs are the result of indivisibilities in
the production process. Teece (1995) and many other economists have considered
the divisibility between retail and network. The first divisibility to receive
much attention in the economic literature was the divisibility between access to
local services and access to long distance services (Evans, 1983), an exercise
that has been revisited in a totally different manner by Gasmi et al. (2002).
Excluding those segmentations, economists by and large have not scrutinized the
indivisibility assumptions they have been making when addressing terms such
economies of scale and scope in local access or the high cost of entry.

Just like the quantitative studies, economic analyses of local
telecommunications have taken a top down perspective, paying scant attention to
the component activities that, together, constitute local telecommunications.
Many economists simply ignore the fact that parts of the activities of the
vertically integrated incumbents form a bottleneck for would-be competitors.ˆ
Instead, they argue that use of the bottleneck or essential facility component
by the entrant demonstrates its lack of providing useful competition!  For
instance, Haring and Shooshan state: “Suppose two telecom competitors offer
comparable bundles of services embodying some inputs or retail services acquired
from an ILEC, such as is generally the case with the UNE platform. Substitution
of one competitor’s offering for the other’s will not alter the identity of the
embodied inputs or retail services being resold.”ˆ  It is trivially true that
the element of the final product that is acquired from the incumbent is the
same, by the authors’ own assumptions.  However, those products are different
from the final product each operator offers to potential customers to the extent
that they select different ways to commercialize their respective products,
different ways to make potential customers aware of it, different ways to price
it, and so on.  Even if the latter activities were small relative to the whole,
consumers would still benefit from those improvements.  In actual practice,
those activities represent a substantial proportion of the total final product.
These authors, like all the authors who argue in favor of asymmetrical
regulation between facilities and services-based competition, essentially ignore
the value added a competitor contributes through steps such as the definition,
marketing, sales, and support of commercialized services, all dimensions around
which competitors will seek to compete and innovate.

Justice Breyer’s dissenting opinion in a recent Supreme Court decision
challenging UNE pricing methods is similarly based on an improper specification
of the competition problem.  Breyer states that “it is in the unshared, not in
the shared, portions of the enterprise that meaningful competition would likely
emerge.  Rules that force firms to share every resource or element of a business
would create, not competition, but pervasive regulation, for the regulators, not
the marketplace, would set the relevant terms.”ˆ  In fact, competitors always
compete on the “unshared” portions of the enterprise.  In the case of UNE-P, for
example, competition is keen in pricing, branding, marketing, customer service,
etc.  However, those activities constitutes real competition that results in



true economic efficiency and Breyer appears to imply from the remainder of the
quote that it is not, or that he doesn’t understand what is going on.  Without
UNE-P, one faces the very practical prospect of little or not local competition
for very many. ˆ

Interpreting Breyer’s words in proper economic context, it also follows that,
even if we accept the notion that “the competition that the Act seeks is a
process, not an end result,”ˆ the “regulatory system that imposes through
administrative mandate a set of prices that tries to mimic those that
competition would have set,” over the set of bottleneck activities, as in the
case of TELRIC, “does…thereby become …less a regulatory process,…more a
competitive one.”  This is because TELRIC minimizes the monopoly rents the
vertically integrated monopoly receives over and above what it would get through
competition.

Breyer’s comments improperly ignores the framework upon which Teece had based
his defense of unbundling.  Teece reduced the production process to its
component parts in order to understand the competitive problems and the
opportunities that competition could create.  Teece’s simple disaggregation is
only a very small first step in moving toward the real world realities.  An
ILEC’s internal organization reflects a much finer unbundling of activities.
Activities focused on managing rights-of-way are different from those that take
care of trenching, conduits and poles, and all of those are different from
network management, and so on.  Even the organizations and people are different
in most of these cases.  It is that dimension that the development of UNEs was
conceived to address.  Entrants do not enter to become a carbon copy of the
incumbent.  Different entrants are competing on the basis of different
strategies, for customer populations that may be only partially overlapping.
There is no reason that they all need the same set of UNEs if entry is to bring
about the benefits of competition.

Because of the fundamental logic, as well as clear policy merit, of considering
local telecommunication access in disaggregated terms, analyses that do not
treat activities separately – say, at a minimum, retail and network - cannot be
meaningfully used to evaluate the Act and/or the implementation approaches of
the FCC to bring about competition.ˆ  There are authors other than Teece who
acknowledge that local telecommunications access is a sum of many activities,
and include treatment of the following:

“Local loops, feeder plant and interoffice trunk…”ˆ

“Laying an extensive cable network, constructing numerous call switching
stations, and creating a variety of support services, before service could
actually be initiated…”ˆ

Falch goes into greater depth, arguing that “investments in telecommunications
network divide into the following elements:
...
Terminal equipment
Switching
Transmission
Long line
Others (buildings, etc.)...” ˆ

The latter disaggregated approaches are reminiscent of Fransman’s layered
model.ˆ



Other dimensions linked to economies of scale and scope

There are references to economies of scale and scope having other dimensions.
Telecom New Zealand talks of “economies of scale in purchasing.”ˆ Economies of
density are key to the Gasmi et al.ˆ analysis of local telecommunications
access’ economies of scale and scope and to the National Research Council’s
study.ˆ  Laffont and Tirole make reference to economies of shared facilities.ˆ



Analysis of existing studies

Introduction

Panzar (1989) remarks that “there simply may not be ‘enough room’ in the market
for a sufficiently large number of firms to give credence to the assumption of
price-taking behavior.”  The potential conclusion is that economies of scale and
scope may be such that it may socially more efficient to deviate from
competition, the reference benchmark.

If economies of scale and/or scope were to become so significant as to decouple
competition from efficiency, then the competitive outcome, based on a price-
taking behavior, may become unsustainable.  On the other hand, if the high entry
costs economists observe are not the result of economies of scale and scope but
some other factor and, in particular, a factor that incumbents can manipulate
strategically, then the laissez-faire policy that is being advocated as a
substitute for the 1996 Act would have disastrous consequences for the sector
and, beyond, for the economy.  Interconnection and unbundling are key challenges
to the technology theory of the firm as applied to telecommunications local
access.

In this section we show that there is no basis for assuming that the structure
of ILECs is a result of economies of scale and scope.  Economies of scale and
scope studies to date have been applied at too broad a level of
telecommunications economic activity to come to any meaningful conclusions about
their application to local access.  Furthermore, we show that to the extent
there could be such economies in certain piece parts of the production process
of local access services, or at the larger, network-of-networks level, the
vertical integration of incumbents actually restricts or destroys altogether the
benefits they may be able to derive from them.  In short, Panzar’s warning that
competition may have to give way to concentration under certain circumstances, a
warning that is common in the recent debate (e.g., Woroch 2002), does not and
cannot apply to today’s telephone incumbents.  Quite the opposite, available
evidence suggests that the technology, far from being exogenous, would seem to
be path dependent and endogenous.   Consequently, without strong regulatory
support in the process of transition to competition in local access, re-
monopolization will likely occur, bringing with it inefficiency and welfare
loss.

Innovation

The problems encountered by using the existing firm structure as the start point
for analysis can be demonstrated by examining a basic aspect of efficiency –
innovation.  Scale and scope analyses must effectively assume static technology.
Thus, analysis accepting the firm structure for purposes of scale and scope
study, although demonstrably erroneous, is explainable.  Such discussions
generally ignore the fact that wireline access can be much more vibrant and
varied in its technology choice, and would likely be so in fact if freed from
the stranglehold of monopoly.  For example, Kotlikoff has put forward a vision
of Electronic Loop Provisioning that substantially upgrades the service
potential of the basis telephone line.ˆ  Also, NTT has begun to deploy fiber to
the premises in Japan, achieving more than 100,000 customers after only several
months of operation.

At the same time, the substantial sunk cost of legacy infrastructure discourages
its cannibalization or abandonment in the absent of market or other outside



pressures.  For example, although there is much speculation about how freeing
incumbents from competitive pressures will result in a wave of investment in
advanced infrastructure on their part, such assumptions fly in the face of a
dominant player’s disincentive to investˆ Furthermore, calls from Wall Street
analysts have been consistently emphasizing the need to conserve capital and
perhaps increase dividends; they have not called for new capital spending
programs.

In addition, typical scale and scope analysis also does not measure the value of
competitive innovation that may use the same current technology as the
incumbents.  For instance, an entrepreneur could decide to enter on the basis of
different pricing and marketing strategies relative to the incumbents, as we
observe with some CLECs (such as Allegiance), or WorldCom MCI or AT&T’s use of
UNE-P.  If such a different approach is valued by customers, welfare is
enhanced.

When we consider any of the recent analyses of economies of scale and scope,
e.g., the “take-rate tyranny” presented in the NRC Broadband reportˆ which
implies that there are market size limitations to the number of viable broadband
providers,, we are essentially in the world of Henry Ford, where customers could
buy their model T Ford in any color they wanted as long as it was black.  The
shortcomings of this kind of analysis are quite serious in economic terms.  It
typically presumes that the firm/process considered is not separable, i.e., that
the observed vertical integration is inherently efficient.  It ignores the
diversity and complexity possible if such tasks as building a broadband
infrastructure, determining the scope of network coverage, acquiring and
managing rights of way, providing a wide variety of service capabilities, etc.
are disaggregated and open to entry by multiple entrepreneurs at each level.
Each such task is costly and time consuming and may have little to do with
telecommunications uniquely.  More significantly, many such tasks are still
being performed internally within the incumbent firms more from legacy reasons
than due to the existing market and regulatory structures.  This problem
illustrates Kahn’s observation that “typically an incumbent company not only
will control some facilities truly ‘essential’ to its rivals but also will enjoy
economies of scale or scope [sic] not because of superior enterprise on its part
but merely because of its inherited franchised monopoly.”ˆ

Another aspect to the inadequacy of existing analysis is that it does not
recognize economies that are realized by society when a business becomes an
efficient component of the overall market structure that is greater than its
individual participants, as through interconnection in a network of networks. In
addition, Teece has shown how the benefits of economies of scale can be shared
among downstream competitors to the benefits of society.

Benchmarking

Part of the challenge to analysis is to establish an adequate benchmark upon
which assessments of economies of scale and scope might be based – in a sense,
defining the burden of proof.  While the analyses of economies of scale and
scope reviewed by Panzar is a significant contribution to the literature, it is
also limited in its scope because it is “monopoly-centric.”  Panzar’s conclusion
about the possible lack of room to support a “price-taking” behavior is based on
a large number of additional hypotheses that he has not specified.  For
instance, Panzar’s natural monopoly is a natural monopoly as long as it is
impossible to subdivide the technology into distinct technologies.  While this
can easily be understood when discussing, say, the art production of a



particular artist, it does not seem credible in the case of a firm as complex in
its organization as a telephone company incumbent.

Notwithstanding the technology definition issue, even after deriving the
relevant technology one needs an efficiency benchmark that provides market
prices derived from a competitive model.   Williamson’s heuristic model proposes
that, at the beginning the world was competitive.  However, through innovation
and entrepreneurial behavior, some firms may have succeeded in transforming some
element of the technology so as to benefit from economies of scale and/or scope
and, possibly, for that particular element, weakened the need to pursue price-
taking.  Williamson’s presumption falls apart where regulatory intervention
permitted vertical integration outside of market forces, such as through a
franchised monopoly coupled with rate of return regulation.

Furthermore, if we can find ourselves in a situation in which the competitive
outcome may be neither efficient nor sustainable, we then need a complementary
benchmark to compare and evaluate scenarios. The benchmark is required to ensure
that empirical estimates of economies of scale and scope reflect economically
efficient solutions, i.e., do not include inherent endogenous economic
inefficiencies such as discrimination.  Kahn has proposed such a standard.  In
the context of access pricing, that benchmark requires “that prices reflect the
additional costs that society will actually incur or save if purchasers take
somewhat more or somewhat less of the product or service in question.”ˆ

 Economies greater than the firm, captured through interconnection - and smaller
than the firm, existing in components of the firm’s technology, realized through
unbundling.

The potential for economies of scale and scope in telecommunications appear to
be available at layers that are smaller than the currently structured incumbent
firm, for example, the ability to dig a ditch to serve multiple purposes
including telephony, sewers, electric lines and street construction, and at
levels greater than the currently structured firm, through a network of
networks.  The current incumbent firm structure – a specialized monopoly – is
not positioned to capture either type.

Unbundling

Unbundling continues to be the epicenter of the policy debate. Teece (1995)
argued that “unbundling will reduce entry costs [and] increase competitive and
entrepreneurial opportunities,” i.e., play a key role in reinvigorating the
innovation process in telecommunications.  This can be contrasted to Faulhaber’s
negative assessment of unbundling: “Five years after the Telecommunications Act,
the RBOCs collective share of the local loop market still stands at 91.5%. Of
course, market share data is only suggestive of the state of competition in
markets, but share data does suggest that the experiment with local loop
unbundling as a mechanism to jump-start local competition has not been a great
success.”

Given this range of opinions among economists, it is not overly surprising to
see Powell taking a lukewarm position on the matter: “'Is unbundling a good
thing or a bad thing?' Well to some degree of course it's a good thing. The real
issues are about how many things and how deeply you do that if you have a
preference for facilities-based competition.”

The real issue with unbundling is one of vertical integration and of economies
of scope.  Woroch (2002) talks about “the misalignment of incentives of



incumbent providers and new entrants.  In the end, unbundling is an unnatural
act for a vertically integrated provider,” a theme that is being raised time and
again not just by economists but also by policy makers such as Powell.  However,
if incumbents were not vertically integrated, then unbundling would not be a
problem since incumbent retail organizations would not be able to leverage their
position within their incumbent companies to gain an artificial comparative
advantage. The problem of misalignment of incentives is one of the social costs
of vertical integration.

Teece assumed implicitly that whatever economies of scope there may be between
the local telecommunication infrastructure’s intermediate output and the
downstream final retail products, they are likely to be small relative to the
benefits that can be derived from competition once government removes
“artificial entry barriers.”ˆ  These barriers Teece convincingly identifies as
stemming from residual sunk cost facilities, thereby calling for sharing through
unbundling.

Furthermore, challenges to unbundling that rely on presumed economies of scope
all fail to look inside the black box that represents the firm as a production
function.  That tool is designed to look at the input/output relationship and
not at the reorganization of that relationship where one can break the black box
and look at sub-black boxes or where the output of some sub-black boxes become
the inputs of some other sub-processes. That tool is not designed to consider
issues such as “make vs. buy,” i.e., vertical integration,ˆa flaw fatal to
producing analysis useful to policy making.

An illustration of the cost/benefit of vertical integration was demonstrated in
Pennsylvania when the regulator decided to consider seriously the structural
separation of Pennsylvania Bell in retail and network.ˆ Very little data about
the cost of vertical integration was developed.  Pennsylvania Bell merely
contended that disaggregation into wholesale and retail units would cost in the
order of $1 billion.  Those who challenged that number did not even consider the
very real possibility that structural separation would have resulted in an
overall saving.ˆ

The feasibility of unbundling at many layers points out that any analysis of
economies of scale and scope needs to consider more carefully the structure of
the production process and the various layers of vertically integrated firms.
Unbundling is appropriate wherever there is potential for market activity that
does not exit in a clearly sustainable form – as explicitly contemplated by the
1996 Act.  In addition, it would appear that the focus on currently configured
firms also ignores economies that may exist at a higher sector level, yet depend
upon the industry structure put in place by public policy in order to be
captured.

Interconnection and the network of networks

Interconnection is the creation of a new network achieved by linking two or more
networks in such a way that, for a large range of functions, the interconnected
networks operate as a single seamless network that can accommodate innovation
arising in one part across a larger base.  It is also a direct challenge to the
conventional technology theory of the firm as has been applied to
telecommunications to date.  Economies appear on the basis of the technology
integrated into the sector, viz., the network of networks, rather than the
individual operators.  Economies of scale and scope in a network of networks
environment transforms the market structure question.  A competitive structure



allowing for specialization and differentiation, and lower transaction costs,
becomes key to their capture.

Considering a network of networks technology turns Panzer’s and similar analysis
upside down.  His question about the viability of competition is totally
dependent upon his starting point of a monopoly encompassing the relevant
technology.  When one uses monopoly as the benchmark, then the answer is
predictably biased against competition.  For instance, taking steps to create
intermediate markets to prime competition and achieve efficiency as envisioned
by the Act becomes inefficient for the incumbent.  To the contrary, when one
allows that interconnection can achieve economies of scale and scope, then
competition becomes the benchmark and the monopoly is much harder to justify.

Policy analysis gets quickly distorted depending upon which lens one utilizes.
Incumbents have perceived interconnection as a threat, and so, they have
attempted to set interconnection conditions that are costly to smaller
operators. It is ironic but instructive to note that such strategies have been
typically justified on the basis of economies of scale.  The example of BT’s
justification for erecting barriers to interconnection illustrates this clearly.
For many years, BT did not pay Kingston Telephone for completing BT’s calls that
terminated in Kingston’s territory.  At the same time, BT was charging Kingston
for Kingston’s calls that BT was completing in its territory.  In less extreme
situations, individual firms share in these economies.  In the case of BT and
Kingston, BT justified the difference in treatment as based on its larger size
and correspondingly alleged greater value of the market it served.  In other
words, it claimed the right to capture what it saw as increased economies.  In
the modern environment where the interconnected operators may be competing for
the same customers, interconnection makes it possible for all operators to share
in common economies. Interconnection facilitates entry and, to that extent, it
creates a more competitive market. This will normally result in greater
innovation and faster growth.  However, the dominance of incumbents still
enables them to undermine interconnection and they appear typically to prefer to
be the sole provider of a market characterized by lower demand than to be one of
many providers of a much larger market.

More fundamentally, interconnection highlights the fallacy of policymakers being
concerned about “too many” entrants.ˆ Economies of scale in a network of
networks do not tell us anything about the possibility of too many entrants.
Their numbers and diversity would appear by all accounts to be encouraged.
Economies of scale and scope in a network of networks environment is not a
technological parameter of the individual firm.

The impact of interconnection and unbundling on economies of scale and scope are
not exceptional to economic learning.  Rather, the problem would seem to be that
we have generally been too cavalier in concluding that local telecommunication
access is characterized by inherent economies of scale and scope. The root of
the problem is going from the theoretical analysis such as the one reviewed by
Panzar to the empirical analysis. In applying the theoretical model, economists
have typically reversed the logical basis of the analysis.  Where the normative
analysis is based on a technology that constrains the firm, the empirical work
has started from the firm, implying that it is the firm that constrains the
technology.ˆ  We suggest that the empiricists have it right.  Those who
challenge the kind of competition the Act would bring about are using the
vertical structure of incumbents to frame their policy question. To that extent
and as with interconnection, they are creating a bias in their analysis.  Such
analysis turns back the clock to a time when markets were often considered



private domains of dominant players and one could say, “What’s good for General
Motors is good for country.”ˆ

The conclusion from our analysis is that in telecommunications, the technology
is largely endogenous, and path dependent. That path continues to be largely
shaped by incumbents and it appears to be suboptimal.  In addition that path
dependence is a burden on new entrants, hence, the situation continues to
protect incumbents from even more efficient new entrants.

Economies of scale and scope as an aspect of a vertically integrated firm

Tirole observed in his 1988 textbook on industrial organization that “it is not
clear why economies of scale should be exploited within the firm.”ˆ His question
becomes particularly powerful as applied to telecommunications given what
happens with the introduction of unbundling and interconnection.  If we go back
to Panzar (1989), the technology is defined as a production function that is
available to the firm: “the most basic concept with which to characterize the
productive technology available to the firm is the technology set T, a list of
the combinations of inputs and outputs that are available to the firm.” We know
that the technology is exogenous through Panzar’s specification of the cost
function. In general, economists specify the exogeneity of the technology by the
way they specify their production and/or cost functions.ˆ

While the input/output relationship would seem to be purely “technological,” in
fact that is rarely, if ever, the case.  For instance, even mechanical machines
can be run at various speeds depending upon what is an acceptable level of wear.
Workers may have more or less training and that training may be more or less
successful.  Similarly, the quality of the labor input is likely to be affected
by the incentives associated with the payment mechanism as well as the ability
to monitor and evaluate the work performed, to name but a few determinants.  Of
course, the organization of the inputs is always a key issue.ˆ  The output
itself is often dependent upon the particular business model the firm adopts.
An operator from New Zealand will provide flat-rated local service while
operators in Europe will charge customers on a per-minute basis.  In fact,
Williamson makes this point forcefully when he states that “technology is fully
determinative of economic organization if (1) there is a single technology that
is decisively superior to all others and (2) that technology implies a unique
organization form.”ˆ

Economists have remained very vague about what is meant by a technology
constraint except to say that it was exogenous, i.e., that it could not be
manipulated by individual stakeholders with a view to gain a comparative
advantage. This hypothesis will only be useful in a sufficiently narrowly-
defined setting, however.  Let us take the illustration of the trench-digging
activity. It would seem reasonable to assume that it is a fairly well defined
activity and thus possible to evaluate whether it is an activity that is
characterized by economies of scale and scope.

While trench-digging is a vertically integrated activity for most telephone
operators, this is not always the case.  Interestingly, in France, there is an
independent market of “ETLs,” independent construction companies that were
formed in the 1970’s when the French government pushed France Telecom to
complete universal service.  Rather than increase its own staffing, France
Telecom spawned the development of independent companies that could supply the
need.  Those firms would appear to be quite competitive and there are always a
few of them bidding for projects. Economies of scale appear to be apply to this
business to the extent that medium size urban areas do not have more than a few



of those firms.  On the other hand the economies ETLs achieve have no common
measure with existing incumbents.  ETLs are able to exploit economies of scale
and scope vertically integrated telephone incumbents have refused or simply
neglected to take advantage of.  For instance, ETLs work for other telecom
operators on a contractual basis and with the same kinds of conditions as France
Telecom. They also provide services to cable operators, public utilities,
railroads, and others.

In sum, trench-digging as a stand-alone activity may be characterized by a fair
amount of scale and scope efficiencies but not enough to undermine reasonable
competition, i.e., price-taking behavior.  Why then might incumbents in many
countries tend to internalize much or most of their trench digging capabilities
and, in practice, barring legislation that may mandate providing access to
competitors, almost always restrict the investment to their own use? The outcome
of such a practice is clearly sub-optimal for the incumbent and the incumbent’s
vertical integration of that function is a likely source of substantial
inefficiencies.  At the same time, however, such inefficiencies may be
beneficial to the telephone companies from the standpoint of entry and
competition.   Vertical integration of a function by a monopoly forecloses
competitive intermediate markets such as the ETL market in France. It means that
new entrants have to compensate for the lack of intermediate markets and thus
face artificially higher entry costs.ˆ  Through integration of the function, the
incumbent will have achieved simultaneously an inefficient vertical integration
and the erection of an entry barrier that protects it from competition.

One of the lessons from the recent competitive era is that new entrants and
competitors can be quite ingenious and innovative in tackling the challenges
they face. One of the most impressive innovations was Williams’ use of old
pipelines to create a national backbone fiber network in the late eighties. It
was the kind of innovation that could not come out of a research lab but it was
still revolutionary and transformed the way people viewed backbone networks.  It
also pointed the way to development of new backbone networks such as Qwest’s at
a fraction of what backbones had cost until then.  More generally, entrants have
been very successful in addressing the rights-of-way problem where they were at
an enormous disadvantage.  Whereas prior to competition the level of facility-
sharing was limited (but not zero – for example there was pole sharing with
electric utilities through much of last century) and new entrants were at a
disadvantage when requesting rights-of-way, entrants became very good at
identifying alternative rights-of-way owners.  Their demand eventually began to
create a market for rights-of-way. Sewage, subways, highways, and others
including other CLECsˆ, played a significant role in the emergence of
competition. MFS and Teleport started in the eighties using the rights-of-way of
the Chicago Loop in one case and of the Port Authority in the other. Similarly,
it was Worldcom, through MFS, which first used competing rights-of-way, namely,
Paris sewage, to offer commercial services on its fiber ring.

Despite such entrepreneurial innovations to overcome or accommodate some entry
barriers, many barriers remain daunting and impenetrable absent regulatory
assistance.  Moreover, the entrant effort levels can be expected to decrease
upon any regulatory signal that communicates lessened regulatory interest in
confronting those barriers.ˆ

FOCUSING THE EFFORT OF ECONOMIC POLICY ANALYSIS

What does this means for evaluating economies of scale and scope in local
access?  It means that one must first segment the activities carried out by any
incumbent into identifiable processes that are sufficiently reasonable and



homogenous to be equated as “technologies,” i.e., something that is more
engineering that bureaucratic.  Only then can “technology” be equated to a firm.

This required effort helps focus on what “technology” means. When it is written
within a mathematical context, technology quickly becomes just a mathematical
variable and looses its reality. When that technology is used to encompass the
range of activities that are carried out by incumbent operators, then the
assumption that that definition is even close to the production frontier is
essentially empty of any meaning.  Incumbents, like any sufficiently large
firms, spend a large amount of resources on reorganizations and new ways to use
the various “technologies” that they aggregate in their production or cost
functions. The assumption of technology exogeneity does not appear particularly
realistic given their wide array of organizational forms.  In fact, it appears
that a very good case can be made that monopoly and dominant incumbents have
largely been defining the technology to benefit their own market position. What
appears as scale and scope economies at the firm level may actually be nothing
more than sabotage,ˆ the kind of actions a bottleneck monopoly has well-
documented incentive to undertake in order to make it harder to compete
against.ˆ  Put another way, there is a substantial possibility that the vertical
integration of incumbents is not fostering cost minimization and efficiency.
Rather, it may be impacting the entry and transaction costs of would be
competitors – raising critical costs and acting as a protection of the incumbent
against competition.  In this context, unbundling at regulated wholesale prices
that exclude monopoly rents becomes essential to any possibility of
transitioning to a sustainable competitive marketplace in the foreseeable term.



Analysis of economies of scale and scope and transaction costs

Introduction

Years ago, Williamson stressed that economies of scale and scope could not
generally be used to justify vertical integration because integration tends to
result in diseconomies of scale and scope unless they are sufficiently small to
be exhausted.  In fact, Williamson was only highlighting the simple argument
that legacy-based vertical integration would generally restrict the sector’s
ability to achieve the kinds of efficiency that could result from economies of
scale and scope at a network-of-networks level, or perhaps at the production
element level.ˆ

In the preceding chapter, we have seen how the high cost of entry for new
entrants in telecommunications access cannot be attributed to economies of scale
and scope. To the contrary, the existing vertical structure of incumbents is
characterized by likely inefficiencies.  The basic question becomes, then, if
not economies of scale, what explains the high entry cost in local access?

We have also considered the exogeneity assumption that economists typically make
in the study of economies of scale and scope in the context of
telecommunications.  We have suggested that the technology is unlikely to be
exogenous but rather it would seem that it is path dependent and reflects the
incumbent’s continued market power.

In this section we look at the counterpart of those arguments, namely the
transactions that bind production processes together and their cost
characteristics.ˆ A transaction is the cement that links complementary
production processes, i.e., upstream processes that feed into downstream
processes.  It is also the cement that makes it possible to create new
processes, such as through interconnection or unbundling.

Our conclusion is that incumbents can manipulate the costs of transactions in
the production domain to undermine competition.  In addition, an important set
of transactions has been largely overlooked -- the transactions associated with
a change in policy.  Those transition costs are particularly important because
they help explain yet another dimension of how efficient entrants might not be
able to compete against less efficient incumbents.

The roll of regulation in facilitating efficient transactions as well as
creating and capturing economies of scale and scope.

A vertically integrated firm is by definition a firm that aggregates a number of
distinct production activities that are in turn linked to one another through
transactions that are internalized and take the form of internal procedures,
such as a firm’s budget process.ˆ  Any economies of scale and scope within a
vertically integrated firm include not only technologically determined
production conditions but also transactions.

To the extent that firms have sufficient market power to manipulate those
transaction costs in their strategic interests, what might be viewed as
economies of scale and scope of the vertically integrated firm would include
variables that are decision variables for the dominant firms.  There is only one
available solution to this significant economic problem: The power and
incentives of dominant firms to manipulate requires the intervention of



government directed at facilitating efficient transactions and capturing
available economies for society.

The dominant vertically integrated firm is faced with a trade off between
accepting a larger market that is created through competition and the smaller
market it dominates.  Welfare, of course, is generally increased through
creation of the larger market.  There is a mirror image of that trade-off at the
technological level that is easily exemplified:  The design of the Internet was
a trade-off between the highly hierarchical and centralized process traditional
in telephony and the kind of decentralized process and reliability the military
was looking for when ARPA began to fund its development.ˆ

Government action has been at the core of creating and enabling social capture
of economies, including the ITU, DARPA, the FCC and state regulatory bodies.
First, mandated interconnection and unbundling has made it possible to create a
larger market for operators. Second, regulators have taken concrete steps to
streamline contract procedures.  To that extent, regulators have contributed
substantially to the facilitation of trade and the realization of greater
efficiency, not less.  It is government’s normative function.

Similarly, government action has somewhat disaggregated the extent of vertical
integration. Unbundling creates a market alternative to vertical integration and
heretofore exclusively internal transactions by incumbents.  Creating network
“Lego blocks” enables alternative combinations and innovation.

Costs that have been ignored: market transition costs

The structure of the elementary production processes and the structure of the
transactions that bind them together are similar in that both are made up of
fixed non-recurring costs as well as recurring operational costs.  The
government’s allocation of resources to regulation is very similar to the firm’s
investment in production technologies.  New policy directions such as the 1996
Telecommunications Act involve high sunk costs in the policy definition,
implementation, and improvement processes as well as ongoing costs reflecting
the commitment to devote the necessary resources in their ongoing operations.
The basic cost structure of policy transition is, frankly, not well understood
but critically important.

Some commentators, such as Woroch, tell us that even market-based transactions
can be costly. ˆ  But, compared to what?  After all, Coase told us over 65 years
ago that using a price mechanism has a cost!  So, such an observation does not
inform us from a policy perspective.  It does not tell us anything about the
relative merits of vertical monopolies, which are generally less efficient than
market transactions.  Nor does it tell us what the structure of those costs
might be, i.e., how much of those costs are transitory and how much are ongoing
operational costs.  Transitory costs can disappear once the market environment
is established.  Regulators and governments can take steps to minimize those
costs or hasten the departure of some of them by defining and managing the
legal, regulatory, and informational environment that is required for any
market-based transaction between private parties.  The failure to minimize these
costs impacts competition adversely.

The 1996 Telecommunications Act is now part of the public infrastructure within
which transactions function, along with competition laws, contracting laws,
customer protection procedures, etc.ˆThe government process that makes trade
possible is a dynamic platform and one of the primary responsibilities of
governments is to invest in its own processes so as to facilitate trading



efficiency.  Government cannot abandon its function without damaging market
transactions efficiency.  Even the threatened possibility can have devastating
impacts.

External vs. internal transaction costs and policy implications

The costs involved in changing public policy involve non-recurring transition,
adjustment, and learning costs, as well as ongoing operational costs.  The
“haggling, contracting and monitoring, and in the worst cases, litigation and
enforcement” to which Woroch refers requires more careful analysis.

The primary function of a market is to establish quantities to be produced and
supplied and the terms and conditions those products will be available as inputs
to downstream processes or final use.  To the extent these functions are
performed within a firm, the equivalent processes take forms such as the budget
planning and internal supply processes.  Identifying transaction costs is
critical to achieving efficiency.  They are transparent in a market setting but
largely mysterious and often obscure in a setting of vertical integration.

Where the firm is a telephone incumbent, and therefore defined by many
vertically integrated component production processes, the market benchmark that
usually plays the determinative role to ensure the efficiency of decisions by
individual firms to vertically integrate selected functions does not exist.  If
it is a monopoly under limited pressure to minimize costs, it might find it
convenient to bypass much of the effort and simply forego cost minimizing
efficiencies.  In fact, very few, if any, American ILECs have gone very far
along the line of attempting to identify efficient transaction cost benchmarks,
notwithstanding the prevalence of price caps.ˆ  Incumbents typically manage the
upstream operation (network) as a cost-based entity supplying the profit-
maximizing downstream entity (retail).ˆ

Under these circumstances, the informational content of the incumbent’s cost
data is quite limited.  Generally, however, their costs can be expected to be
higher than under competitive environments because of the lack of market
discipline.  The growing number of negative references (e.g. in the work of
Faulhaber, Crandall and Sidak) to the transaction costs mandated by the creation
of intermediate markets by regulators (UNE/UNE-P, wholesale), do not inform
policymakers usefully.  They fail to address the critical question of what
policy direction minimizes transaction costs and thus can achieve efficiency.
Until competitive markets emerge throughout the many layers of local access and
service production component processes, we should expect both high transactions
costs leading to sector performance inefficiency and significant anticompetitive
discrimination opportunity afforded incumbents possessing market power to
manipulate those costs against entrants.

Still, the current policy debate lacks appreciation of the transactions cost
analysis including by those supposedly focused on efficiency considerations and
advanced technology deployment.  The National Research Council itself virtually
ignores transaction costs analysis yet leaps logic to conclude that facilities-
based competition has supposed advantages over mandated unbundling for a variety
of reasons that depend upon but ignore transactions costs analysis:

“… reduces the need for persistent regulatory intervention…

permits the natural (i.e., competition-shaped) character of broadband service
and industry structure to be discerned…



avoids costs and organizational complications associated with coordination
between incumbents and competitors…

facilitates technical optimization of total bandwidth…” ˆ

Those statements say nothing more than, transactions give rise to costs.  The
NRC’s statements appearing to favor “facilities-based” competition do not
establish the superiority (or inferiority) of transactions taking place under a
policy supporting vertical integration nor do they provide any substantive
evaluation of the potential importance of the regulatory role.  Standing alone
as they do, these statements are irrelevant to the central policy issue they
purport to address.

Recurring vs. non-recurring transaction costs

The “haggling, contracting and monitoring, and in the worst cases, litigation
and enforcement” Woroch refers to represents another cost, the full dimensions
of which have not been appreciated.  The change of policy from monopoly to
competition is a complex and time-consuming process.  It is a process that
involves fundamental changes in the roles played by the various interested
parties.  This transition is not trivial.  It requires a fundamental reworking
of roles and responsibilities for the incumbents and the regulators.

Unintentionally, regulators may have backed away from the necessary tasks,
largely as a result of the 271 process.  As a precondition to long distance
entry, regulators have attempted to develop an OSS infrastructure with
sufficient transparency to restrict discrimination to a level that is hoped will
not endanger the emergence of competition.  That was an obviously well-
intentioned effort, but there is no basis for assuming that placing a primary
focus on the one issue of OSS is sufficient.  The problem is very much larger.
As Powell has said, “You know there's a million ways to Sunday to get beaten up
by an incumbent that's not particularly interested in helping you compete.”ˆ

Market adjustment costs are more obvious with the incumbent.  Natural human
inertia, the uncertainty of a competitive world, the temptations of its market
power and its privileged relationship with regulators may all combine to
motivate it to minimize the amount of adjustment by attempting to thwart
competition.  Because incumbents dominate their markets and essentially serve
all consumers and businesses, they naturally see entrants as firms that attempt
to duplicate their own business in a zero-sum world, where competition means
they must suffer loss.

The entrant, far from being the favored child in this scenario, is more
accurately the disadvantaged player.  Typically, economists and policy makers
have not appreciated the fact that entrants also face market adjustment costs
and, in fact, the bulk of those costs fall upon them.  For example, Supreme
Court Justice Breyer argued that ““Regulatory rules that go too far, expanding
the definition of what must be shared beyond that which is essential to that
which merely proves advantageous to a single competitor, risk costs that, in
terms of the Act's objectives, may make the game not worth the candle.”  Similar
are Chairman Powell’s recent remarks to Wall Street:

Government policy was to provide extraordinary advantages to competitive
entrants in order to bring competition into being rapidly. And it did.
Government policy also explicitly and implicitly signaled that it would protect
these new entrants from failure…It is here where the government’s pro-competitor



industrial policy cracked. It could not possibly protect against these
shortcomings.ˆ

These views are fundamentally and extraordinarily incorrect.  While Breyer’s
comments are correct in identifying regulatory costs, he is led to the wrong
conclusion.  Regulation is a game stacked in favor of the incumbents.  The
delays and expenses of these proceedings primarily concern attempts by entrants
to obtain access to services and facilities they require in order to compete
with a vertically integrated monopolist.  The incumbents continue their
businesses as they engage in the regulatory battles, while the entrants, in the
usual case, are delayed or prevented from conducting business.  At the least,
their costs are raised in greater proportion.

Breyer criticizes compulsory sharing for the need to “oversee the terms and
conditions of that sharing”ˆ but that is the point.  Such regulatory oversight
is essential to correct a condition that can be equated with a market failure.
In the absence of an entrant’s ability to procure a supply of essential
service/facilities components from the incumbents, entrants have two choices,
nether of which is usually practical.  One option is self-build, effectively
mimicking the vertical integration strategy of incumbents with all its potential
inefficiency, even with a greenfield opportunity.  That option is financially
infeasible on a gross basis given the sunk costs of the incumbent and its pre-
existing customer base.  The other option is for entrants collectively to build
supply markets through, for example, RFPs for goods and services for which there
are no supplying markets as yet.  That option is both time-consuming and
expensive.  Entrants must fund that supply market completely, as the incumbent
already possesses a full supply capability internal to its organization.

The creation of intermediate markets did begin to take place with surprising
speed after passage of the ’96 Act and the consequent funding of entrants.  The
independent OSS supply market is one good example.  This new market proved
efficient, innovative and cost effective.  However, any fledgling market with a
thin market base is highly vulnerable and the OSS market is no exception. The
current wave of CLEC bankruptcies has seriously damaged these new suppliers, and
unless competition is revived, a highly efficient and innovative market could
simply disappear.

In this situation where supply markets are weak as a result of the incumbents’
vertical integration, it is gratuitous for commentators to talk of “weak or
shoddy fundamentals or poor business models” and of “irresponsible… debt levels
or exaggerated the growth expectations.”ˆ  All this really reflects is the cost,
complexity, and the risk of creating intermediate markets when the regulator
does not appreciate its responsibilities to improve the trading environment.

The technology of transactions

Powell correctly acknowledges the potential impact of technology on transaction
costs with his recent observation that

technology breakthroughs have dramatically lowered the barriers to acquiring
information. This does not sound remarkable... until you think about how
intrinsic access to (and barriers to) information is to every facet of human
activity.  At some level, most interactions among people represent transactions
of a sort in which information is integral to facilitating the transaction, or
setting the value of the exchange. Buyers and sellers in a capital economy
barter to determine the price and terms of goods and services.”ˆ



State regulators have best applied those lessons through their work on the
development of new and appropriate OSSs and BSSs that would minimize the
transaction costs for all parties involved.  This is a learning process that is
bound to improve through time, making the market unbundling option increasingly
attractive.  There is still a long way to go, however, and there is some danger
of a reverse regulatory course.

The government’s trading institutions and transaction costs

Powell recognizes that “it's important…that you start off by recognizing that
rules and regulations themselves constitute costs, transaction costs.”ˆ Costs
can be either positive costs (burdens), or negative costs (benefits to the
parties wishing to trade), as illustrated by unbundling contracts in the U.S.
Under regulatory supervision new contracts have borrowed from old contracts.
The considerable costs of writing the earlier contract has been substantially
reduced for subsequent contracts by setting a standard framework, adopting the
pick and choose rule,ˆ and through other means.  The European Commission well
understood how regulators facilitate market-based trade when it published its
reference interconnection contract.ˆ

Powell considers those costs from a very partial perspective, however.  He
argues:

So how does the FCC lower costs or try to minimize impediments to infrastructure
development…? As we go forward with our broadband initiative…, one of the things
we're rigorously examining is all our rules and all our flexibility to see if we
can lower costs by lowering regulatory costs or harmonizing them in a way that
will give people a better opportunity…ˆ

His statement indicates that he sees regulatory costs as inherently a burden on
the sector and that it should be the FCC’s objective to minimize them.  If this
were always a primary concern, then interconnection and unbundling contracts
would still be negotiated one-on-one the way they have been negotiated in New
Zealand for the past decade.  As a consequence, facilities-based competition in
that country, undertaken through considerable investments by entrants, is now at
a virtual standstill.  Without wholesale access to essential facilities and
services – especially wholesale local service (equivalent to UNE-P), facilities
investment is actually being discouraged.  Recently, the government has
recognized the burden that non-intervention places on the sector and has passed
new telecommunication legislation establishing a regulatory agency.ˆ

The efficiency the incumbents’ organizational structure

Faulhaber (2001) and Crandall and Sidak (2002) are some of the economists who
have begun to consider (broadly) the efficiency of the incumbents’
organizational structures.  Those economists largely purport to base their work
on Williamson.  However, Williamson’s work hardly supports their views about the
rationality of incumbent structure from the standpoint of economic efficiency:

Discussing an oligopoly environment, a situation even less concentrated that the
current situation in local access, Williamson states:

“Entry impediments of two types arise where the leading firms in stage I
integrate (backward or forward) into what could be otherwise a competitively
organized stage II activity. For one thing, the residual (non-integrated) sector
of the market may be so reduced that only a few firms of efficient size can
service the stage II market. Firms that otherwise would be prepared to enter



stage I may be discouraged from coming in by the prospect of having to engage in
small-numbers bargaining, with all the hazards this entails, with those few
nonintegrated stage II firms. Additionally, if prospective Stage I entrants lack
experience in stage II related activity, and thus would incur high capital costs
were they to enter both stages themselves, integrated entry may be rendered
unattractive. The integration of stages I and II by leading firms is then
anticompetitive in entry aspects at least, if severing the vertical connections
would permit a competitive (large-numbers) stage II activity to develop without
loss of scale economies.”

Notwithstanding apparent lack of support from Williamson’s academic studies,
Faulhaber attempts to argue that the internal transactions of incumbents are too
complicated to allow for unbundling.  His support for this amazing proposition
boils down to the following:

“The magnitude of the change sought by the FCC can best be viewed using a
transaction cost theory of the firm.  In this view, transactions characterized
as follows are best done within the firm:

Involve transaction-specific long term assets
Are rich in information requirements
Long term relationships greatly improve the transaction
Involve close and ongoing coordination between transactors

For such transactions, simple markets will fail to reflect the full economic
value of the transaction and are likely to fail.  Therefore, such transactions
are brought within the firm so that this value can be fully internalized.

Conversely, transactions characterized as follows are best done between firms:

Assets are not dedicated to a single transactor
Have relatively simple information requirements, such as a simple price and
product description
Long-term relationships are largely irrelevant;
Transactions are individually self-contained and do not require ongoing
coordination

These transactions are best mediated through a market, in which competition and
external innovation ensure that firms are getting the best deal possible without
fear of market failure.”ˆ

In economic terminology, Faulhaber’s argument is that asset specificity – the
need for specialized transactions to supply the firm – is so great that markets
can’t supply the need adequately.ˆ In fact, there is no support for that
proposition here and empirical evidence to the contrary.  Gasmi et alˆ establish
that incumbents cannot avoid discriminating in their favor as a matter of simple
resource allocation.ˆ  A similar result emerges from the work on sabotage.ˆ

Fransman’s study of the relationship between operators and vendors over time is
particularly revealing, as it solidly meets all of Faulhaber’s criteria calling
for internal transactions.  The study included AT&T, Deutsche Telekom, NTT,
France Telecom, and BT, among others.  It’s results show no particular
relationship as inevitable, but wide variety from vertical integration (Western
Electric) to a virtual competitive environment (NTT’s suppliers).  Furthermore,
Fransman demonstrates that asset specificity declined substantially starting in
the late 1970’s and accelerating in the eighties.ˆ The progressive undoing of
the asset specificity described by Fransman closely parallels the emergence of



competition in telecommunications.  This suggests that the asset specificity
between manufacturers and operators may have been nothing more than the expected
response to the operators’ monopoly status. This would be fully consistent with
neo-institutionalist analysis in general. The 1996 Telecommunication Act might
have ended up to be the coup de grace for asset specificity of the kind we had
known decades earlier had it not been for the telecommunication recession that
began to take shape in the late 2000.ˆ

Fransman notes the carriers of the eighties and early nineties had relied almost
exclusively upon the established manufacturers and on an evolution in the
technology, while the new entrants of the mid-to-late nineties deviated much
more significantly from that path.  These new entrants began to create a new
manufacturing segment that did not rely on the previous highly centralized
technologies that had evolved from the legacy.



Data Problems and an Approach to Solving Them

Introduction

Faulhaber noted recently that “Estimates of the cost of phone service vary; the
lack of true competition has kept these costs from being transparent.”ˆ Gasmi et
al. ask the question: “What are the costs of the multi-firm alternative to a
regulated natural monopoly?”ˆ How can policy makers hope to get to the bottom of
these problems?  Without knowledge of costs as they would appear in a
competitive environment, the task of deriving wholesale prices to implement the
’96 Act are quite daunting.  So is any simple benchmarking effort.

Intuitively, cost data from a monopoly environment generally has no regulatory
relevance to the transition to a competitive environment.   Absent a natural
monopoly, the incumbent’s data is inadequate to inform even the most basic
analytical questions such as the presence of scale and scope economies and
whether operators might be economizing transactions costs.  Moreover, its use
can even undermine the very policies it is being used to implement.
Notwithstanding, incumbents’ cost data has been the conventional database for
most quantitative studies, including estimation of scale and scope economies.
This basic problem is not totally unappreciated in current literature.  Fuss and
Waverman (2002) have pointed out that a major problem with today’s econometric
analyses in telecommunications is that they are based almost exclusively on data
from incumbents.ˆ

The history of telecommunications provides the means to understand the full
dimensions of the data problem and its solutions.

A historical perspective

Introduction

There are two regions in the world where telephony emerged in a competitive
environment:  North America (Canada and the U.S.A.) and Sweden.  In many ways
competition in those two regions had many common characteristics.  These periods
challenge the view held by some that “too many” entrepreneurs entered the sector
after 1996.  The scope of early entry appears to have been at least equally
broad, especially amazing considering the lack of mandated interconnection.

To summarize the salient conclusions up front: Telecommunications sector
behavior looks like a textbook example of competition versus monopolies, with
differences in the periods evident in terms of growth, pricing, product
differentiation, and innovation.  Growth was relatively moderate and slower in
non-competitive periods and rapid during competitive times.  Prices fell rapidly
during the competitive periods, while being predictably stable during non-
competitive periods.  The most recent competitive period of the mid to late
nineties strongly suggests that the current vertical structure that
characterizes established operators is not natural and that competition, if it
were allowed to develop, would bring about a very different market structure.
This prospective competitive market structure appears more capable of spreading
risks, to the benefit of investors, and producing greater investment and
innovation.

To begin, it is useful to divide the history of the sector’s market structure
history into four broad periods:ˆ



1877/1894 - The initial Bell monopoly built on the basis of Bell’s
original patents until expiration;

1894/1913 - Twenty years of intense growth and competition that ended with
the Kingsbury Commitment;

1913/1992 - The regulated monopoly based on Vail’s 1910’s conception:
“"One Policy, One System, Universal Service." ; and

1992/today - The gradual emergence of local telecommunication access
competition.

The monopoly periods tell us very little about the relative merits of market
forces in telecommunications relative to vertical integration.  Those two
periods were characterized by slow and managed telephone penetration, slow and
managed growth,ˆ slow and managed innovation, and extreme vertical integration.
We will therefore discuss only the competitive periods.

1894-1913

The first competitive period started with the end of Bell’s exclusive patents
and continued until World War I.  The essential characteristics of that period,
for our purposes here, are as follows:

Competition took the form of what some today are calling “full facilities-based
competition”;

Competition was almost exclusively local in nature;

The absence of interconnection, as it was left purely a commercial matter; and

Long distance was leveraged by AT&T to gain a competitive advantage (long
distance was perceived as telephone’s bottleneck of the time).

This segment of the competitive history might appear to give support to Powell’s
predilection for what we can call “full facilities-based competition.”  However,
there are major differences between that environment and today.

In this first competitive phase, AT&T still had a low penetration level and the
entrants, even if they did compete head-to-head with AT&T in some places,ˆ did
not have to dislodge AT&T’s customers to be able to build their customer base.
In addition, competitors had vast areas, even within major cities, where
telephony was not yet available and where they were expanding very much the way
AT&T was expanding its network.  In other words, telephony was a brand new
product and competition contributed to the acceleration of its deployment.ˆ
Those are not the conditions that are faced by entrants today whose contribution
is to a far greater extent in dimensions such as improved marketing and sales,
improved services and service differentiation.  Incumbents have had most of the
twentieth century to deploy their infrastructure and without having to
interconnect with potential competitors.

Since the advent of telephony, only two telecommunication infrastructures have
emerged -- cable and mobile.  In both cases, they did not provide a product that
was in direct competition with telephony even though the convergence issue
appears to have been the object of discussions as early as the ‘50s.ˆ  The
crucial point, from a policy perspective, is that both of these infrastructures



developed as we know them because of the regulator’s pro-active policies that
ensured that independence.ˆ

In much of Europe, (e.g., France, Germany, and Sweden), the cable
infrastructures were built by incumbent telephone operators.  There are two
interesting lessons from that European experience.  First, those cable networks
are still largely not upgraded to support telephony capabilities.  Second, the
strategies of those operators largely contradict the arguments in support of
vertical integration made by many economists.  Cable infrastructures built by
European telephone companies were built as self-standing independent networks
that shared little if anything with those same operators’ voice and data
infrastructures.  This suggests that the alleged benefits of integration
stressed by so many authors such as Falch and the NRC have not been established
and cannot just be asserted to exist.ˆ

The first competitive period was also characterized by strong growth, some
amount of product differentiation, and rapidly falling prices.ˆ  During that
period, the advent of long distance capability combined with the lack of
interconnection between competing operators helped the AT&T Company slowly gain
market power.  Local operators that did not build long distance networks needed
access to long distance networks to be competitive.ˆ Long distance looked at
that stage as a natural monopoly and it provided its owners a tool to leverage
their monopoly power over local telecommunications.  In fact, long distance was
characterized by the same kinds of pseudo “economies of scale” that are assumed
by some to exist today in local access, as the subsequent competitive
transformation of long distance demonstrates.

In this early period, local access was never thought of as a natural monopoly.
Whatever “natural monopoly” might have existed at the time was much more the
result of Vail’s slogan (“One System.  One policy, universal service.”) than any
technical constraint. ˆ Rather, AT&T’s prohibition on interconnection, combined
with it’s unique long distance business, forced full facilities-based
competition and by doing so signaled competition’s death knell.ˆ  The situation
is worse for competitors today, given that penetration is high, not low, with
entrants facing incumbents whose facilities reach close to 100% of all potential
customers.  At the same time, that early period also helps us appreciate the
need for regulation in the face of market power, as when Powell makes a parallel
between the transition to competition at the local level and at the long
distance level.ˆ

1992 and after

The second competitive era is very different from the first.  This is primarily
due to mandated interconnection with competitors.  The lack of mandated
interconnection in the earlier competitive period appears to have contributed to
the instability that allowed for Bell consolidation at the expense of
competitors.

Interconnection requirements notwithstanding, further policy intervention has
been required to stimulate competitive entry.  Competition emerged only after
court challenges, new legislation, and new regulatory strategies that focused
specifically on access.  One constant in the growth of competition is the extent
to which incumbents everywhere have repeatedly underestimated demand.  That was
true in 1894 after the end of the Bell patent.  It was true with the CPE.  It
was true with long distance and international traffic.  It was true with
Internet and will probably be true with broadband deployment.ˆ  Underestimation
of demand is a frequent condition associated with a monopolist’s attempts to



control markets and foreclose the development competitive activities and
technologies that could endanger it’s existing market position.

The modern competitive era demonstrated the value of competition and of offering
customers a wide range of options.  Entrants innovated in almost every dimension
of the business, from the use of rights-of-way,ˆ to becoming early adopters of
new technology.ˆ Entrants innovated at the OSS/BSS level by working closely with
new vendors that were developing modular off-the-shelf elements that would
support a plug-and-play strategy.ˆ  While incumbents were selling their real
estate because of the miniaturization of equipment and complaining that there
was not enough space for collocation, entrepreneurs created the telehouse, where
myriad service providers could collocate and interconnect efficiently.  Fiber
became commercialized under a growing diversity of formats -- dark or lit, by
strands or lambdas.  While ADSL had been developed by Bellcore in the late
1980’s, it was the CLECs who were the first to push for its large scale
deployment.  In all, entrants brought a new standard of innovation and
efficiency to the marketplace.

The incumbents’ cost data in econometric studies can be misleading

Econometricians working in telecommunications attempt to estimate cost functions
by basing their work on the historical experience of one or more incumbents.
From this they attempt to model the operators’ technological constraints.
However, the incumbents’ market power creates a cost structure based on a
monopoly industry model that fundamentally conflicts with Chairman Powell’s
laudable goals of arriving at “the market fundamentals that provide proper
incentives for long term, sustainable competition” at the level of network
activities.ˆ  As we have stated throughout, this cost modeling approach presumes
the efficiency of the existing monopoly and doesn’t bother to look behind those
costs to assess them against market benchmarks.

Despite the inadequacies of the cost model, it is basic to much
telecommunications sector analysis and has led to erroneous conclusions when
applied to policy issues.  Thus, for instance, Armstrong, Cowan, and Vickers set
their analysis of regulation in the context of “the trade-off between
competition and the exploitation of scale economies.”ˆ  These improper
assumptions can give rise to comments such as Michael Powell’s: “Economic scale
does matter... I am equally convinced, however, that competition can exist in
the race to deploy broadband platforms and that policy should not foreclose
competition and jump on the monopoly trolley as it did in the early 1900s.”ˆ
Intuitively, Chairman Powell understands that competition must be accommodated
by public policy, yet he is confronted with analyses that can erroneously appear
to limit where that competition can effectively play a role.

The endogeneity of communications technology began in the early 1900s when the
Bell System was able to regain control it had had on the sector prior to patent
expiration.  The success of that dominant player meant that the intermediate
markets that emerged in the early days of open competition largely disappeared.
Another impact was to encourage incumbents to develop unique relationships with
chosen vendors that resulted rapidly in asset specificities.  Endogenous asset
specificity made the technology endogenous and thereby generated a unique
technological path.  The monopoly was born, and with it the power to sustain
itself and protect itself from competitive threats.

The incumbents’ cost data is based on a vertically integrated market structure.
Market-based examples, such as with OSS, strongly suggest that this structure
leads to inefficient operations.  Compounded with this, the experience we have



had with competition, albeit short, provides a good view of what an efficient
market structure for local telecommunication access might look like.  An
efficient industry structure is one that relies much more heavily upon
decentralization and the use of independent supply markets to ensure efficient
resource use and allocation, the very kind of efficiency that competition
imposes.  In other words, the cost data of incumbents are not representative of
what would emerge if Powell’s objective of realizing “market fundamentals that
provide proper incentives for long term, sustainable competition,” were to be
implemented.

Going back to the fundamental point that scale and scope economies must arise
from a production technology that is beyond the control of the firm, we find
that in the case of local telecommunications, the firm, through its ability to
choose vertical integration outside of the dynamics of market discipline, has
itself defined the production technology.  Furthermore, it is highly doubtful
that vertical integration could have been accomplished in a market environment.ˆ

Clearly, then, incumbent costs do not provide any information about efficient
market costs, the kind of market envisioned by the competitive environment
mandated by public policy.  The actual costs of an incumbent (ironically
referred to by incumbents as “their economic costs”) reflect only production and
organization under a market structure of centralization and concentration, and
historic vertical integration.  In fact, even under very restrictive conditions
such as those that are implicit in most “forward-looking” access pricing models,
such estimates are seriously biased and reflect higher than likely economic
costs.

Finding a market-based data benchmark for policy-making: the “Business Case”
approach

The market power inherent in the ILEC’s legacy structure, combined with the lack
of market-based information to inform regulatory decision-making, poses a
formidable policy challenge to the introduction of competition.  The starting
point of addressing this policy challenge must be the basic given -- the
historic vertically integrated local services industry structure.  Given the
legacy industry structure, the regulatory objective of achieving sustainable
competition in local access services requires the regulator to disaggregate the
integrated production of local access into meaningful component processes and
establish sustainable market activity in each, or establish substitute prices
consistent with a competitive model.  Both disaggregation and proper pricing are
critical to regulatory success and that fact has been chronically unappreciated.
Furthermore, as explained throughout this paper, ILEC accounting costs are
useless and largely counterproductive to the required analysis and action.

There are three potential approaches to this problem.  The first and most direct
is to divest the ILEC networks from their retail organizations and restrict
network commercial activity to the wholesale domain, thereby creating incentives
for the network company to provide market-responsive nondiscriminatory access.
This obvious solution was not required by the 1996 Act and involves an
evolutionary process as market demand signals develop over time and as the
network company attempts to serve developing needs.  The second approach is the
Supreme Court-approved method currently being utilized, whereby regulators
identify network elements to be unbundled and set prices that anticipate the
forward-looking development of markets.  The risks of this approach remain
significant.  Without any market-based guidance, regulators can easily fail to
identify the meaningful production components that need to be disaggregated and
made available, or fail to establish efficient prices.  Either failure results



in lack of entry.  The third approach provides at very least market-based
assistance to this current process.  Policymakers can harness the market signals
of financial markets to help them identify the components of the required
trading environment and establish the terms and conditions that will achieve
entry and transition to a sustainable competitive industry structure.

Financial markets can provide legitimate market-based information on what
regulatory action will achieve investment.  Entry will occur when regulators
provide conditions that equalize for the risk of competing against a vertically
integrated incumbent with ubiquitous customer control.  Success in implementing
the goals of the 1996 Act results in investment in new entry.  Failure does not.
Lack of meaningful, sustained entry in the context of a policy shift from
monopoly to competition signals clearly that the regulator has not done enough
to remove inherent entry barriers.  For Wall Street, paying “too much” for a
production input increases investment risk, so that, for example, paying
monopoly rents discourages entry.  Unless one accepts Crandall and Sidak’s
unsupported conclusion that the costs incurred by discrimination and monopoly
rents are insignificant, use of incumbent data will grossly underestimate the
discrimination-free cost of network elements, warranting further decreases from
current levels.

The most obvious and effective tool available to regulators to equalize risk is
the price tool, viz., setting wholesale prices of component access services and
facilities -- UNE-P and current and other UNEs --  that are low enough to result
in investment in new entry and thereby support transition to a more efficient
industry structure.  Given the magnitude of likely inefficiencies in the current
structure, we believe that policymakers should expect to see massive entry
attempting to exploit those inefficiencies.  When policy equalizes for the risk,
policymakers will likely see investment and entry more akin to the period of the
late 1990’s, than to today.

The importance of UNE-P is this process warrants particular attention.  One of
the goals of the regulator must be to foster incentives to invest in advanced
services and infrastructure, as contemplated by the 1996 Act.ˆ Eliminating
elements of UNE-P and thereby UNE-P availability, as suggested by some
proposals, forces would-be entrants to invest in old analogue technology just so
that they can utilize the other legacy network piece parts made available to
them to reach existing customers.  That result is as contrary to legislative
objectives as imaginable.  Regulatory failure to limit the entry investment that
must be sunk before customers can be served and revenues realized discourages
investment and preserves the legacy industry structure that the Act requires be
transformed.ˆ

It is also important to observe that all new entry resulting from these
approaches can be presumed efficient.ˆ  The obstacle to realizing efficient
entry is solely the result of the vertical organization of the incumbent and its
ability to exert considerable control over new entrant input costs as well as to
game its own cost structure.ˆ

Finally, there are built-in safeguards using the business case approach to any
concern that regulated wholesale prices that attract entry may be “too low” in
economic efficiency terms.  Policymakers can rely upon the expectation that
incumbents will seek the isolation (or even divestiture) of their bottleneck
activities if they feel that regulated network component prices fail to generate
rents at least as high as what they can expect with a stand-alone bottleneck.ˆ
Their continued fight for a vertically integrated structure implies that they



perceive they are able to extract a significant rent notwithstanding the actions
of regulation.



Conclusion

Achieving transformation of the local access services sector to one of effective
and sustainable competition requires that functioning supply markets be
established for all the component production processes that together constitute
local access services.  Such supply markets are a critical component of other
open and competitive sectors of this magnitude, but they are not present in
local access services.  Under the old franchised monopoly, ILECs integrated
virtually all significant component processes into their firms -- from digging
trenches, to planning and building the infrastructure for entire regions, to
developing OSS and other back office systems.  Consequently, would be entrants
have few or no such supply markets available to them and are forced either to
undertake a similar vertical integration for themselves, or collectively develop
supply markets that duplicate the functions performed internally by the ILECs.
Either option is expensive and time consuming and forces investments in legacy
technologies that delay investment and deployment of broadband services and
capabilities.

The decisions made by ILECs as franchised monopolies to vertically integrate
rather than rely on supply markets were never subjected to normal market
disciplines.  Thus, no efficiency presumption can be attached to these decisions
or to current ILEC operations.  Studies of scale and scope and transactions
costs in telecommunications have failed to establish these efficiencies in ILEC
organizations and networks. There are serious analytic and anecdotal indicators
of substantial inefficiencies, however.

It therefore appears that the ILECs’ network and organizational sunk costs
simultaneously perpetuate operational inefficiency yet protect them against
efficient entry.  Entry, and thereby investment in advanced infrastructure and
broadband services is discouraged.  Regulators thus face a situation where more
efficient entrants will fail to establish themselves against less efficient
incumbents.  This anomalous environment presents a classic case of market
failure in the presence of market power that requires government intervention.
Regulators must ensure that entrants have access to component processes of the
ILECs, the only available resources in very many cases, at price levels
reflecting the costs that would obtain in competitive supplying markets.

Assembling the necessary access service components under an industry structure
barren of most component markets presents a daunting and possibly unique
challenge to would-be entrants.  UNE-P and upgraded broadband equivalents quite
likely provide the only opportunity for near term efficient end user local
services competition.  Without the UNE process, or UNE-P and further-developed
broadband equivalents, the FCC will risk destroying competition and any near
term potential for sustainable competition except perhaps on a niche basis.
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ˆ “Competitive local exchange companies.”
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transaction internally are just equal to the cost of using the market to handle
the transaction.  The cost of using the market to conduct that business is
called “transaction costs.” See discussion in Waldman and Jensen, Industrial
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informative results.  For example, one incumbent noticed that when it adopted



for internal accounting purposes the regulated prices set for completing calls
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distinct competitive disadvantage.  Competitors were able to charge large
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are measured as “contribution.”
ˆ NRC. Op. cit. 27-28.
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ˆ Powell, Michael K.  Wall Street. op. cit.
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deal-making.
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with Article 14(1), of a reference interconnection offer.  The reference
interconnection offer shall include a description of the interconnection
offerings broken down into components according to market needs, and the
associated terms and conditions including tariffs.” Article 7(3), Directive
97/33/EC.
ˆ Powell’s Broadband remarks, op. cit.
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ˆ Faulhaber, Gerald R. “Policy-Induced Competition: The Telecommunications
Experiments”. (• HYPERLINK http://rider.wharton.upenn.edu/~faulhabe)
´•http://rider.wharton.upenn.edu/~faulhabe)•.  26 August 2001.
ˆ Asset specificity can be described as follows:  “Transactions that are
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‘lock in’ effects, on which account autonomous trading will commonly be
supplanted by unified ownership” (vertical integration). Williamson, Oliver E.
Economic Institutions. op. cit. 53.
ˆ Gasmi et al./2002
ˆ “Hence, despite perfect accounting separation, complemented by a fair access
price to the regulated sector, the incumbent can, by strategically manipulating
effort levels, undercut an entrant, even if the latter happens to possess a
comparable or even somewhat superior technology.”  Op. Cit. P. 181.



ˆ Mandy, David M. and Sappington, David E.M. “Incentives for Sabotage in
Vertically-Related Industries”. April 2001.
ˆ Fransman (2002) dates the transition to the mid-eighties. It might be more
appropriate to trace the first hint of a change to the first digital switch by
Alcatel in 1972. The first significant change is really Nortel (Northern Telecom
at the time)’s decision to scrap its switch early and deploy the DMS in 1979.
ˆ If that analysis is correct, Powell’s effort to link the recovery of the
dominant manufacturers, Lucent and Nortel, to a policy that favors the
incumbents could have the effect of rebuilding the asset specificity of the past
at the expense of competition.
ˆ Wharton Business School.   “War of the Wires.”
ˆ Gasmi et al.
ˆ As to that issue, the authors point out that incumbents can be expected to
produce for some time a much wider array of goods and services than most
entrants because they serve all customer segments. If entrants do not produce as
broad an array, then their fixed costs may differ substantially from incumbents’
fixed costs because they do not have to provide for those goods they do not
offer. But the only known fixed costs are the incumbents’ fixed costs. It
follows that it is not possible to evaluate the production/cost function for an
entrant that selects the same broad technology as the incumbent given the
absence of disaggregated competitive benchmarks.

ˆ With the exception of the immediate emergence of competition when Bell’s
patents expired, the other market transitions spread over many years.  Thierer
suggests that it was really the decision by individual states to regulate
telephony that effectively put an end to whatever competition had survived the
Kingsbury Commitment and the nationalization during World War I.  Similarly, the
beginning of the current competitive era could be dated in many different ways.
1992 was the year when Ameritech and Rochester Telephone proposed respectively
unbundling and structural separation for local telecommunication access to
emerge.  In 1992 local access operators such as MFS and Teleport had already
been operating for a number of years.  Thierer, Adam D. Unnatural Monopoly. op.
cit.
ˆ There are very many historical studies to this effect and really no serious
academic analysis to the contrary.  Telephony was much slower to develop than
some other technologies such as radio or television.  We further suggest that
the observed rates of growth (consumer acceptance) were not natural, as we
believe is illustrated by the experience of many European countries in the
seventies.  The rates of growth achieved then, pursuant to government-led
penetration programs (e.g., France), were akin to rates of growth achieved with
other technologies.
ˆ “These competitors grew by servicing areas not served by the Bell System, but
then quickly began invading AT&T's turf, especially areas where Bell service was
poor... Prices were driven down as many urban subscribers were able to choose
among competing providers. AT&T's profits and prices during this period began to
shrink due to increased competition…  [T]his competitive period brought gains
unimaginable just a few years earlier.”
Thierer, Adam D. Unnatural Monopoly. op. cit.
ˆ “After seventeen years of monopoly, the United States had a limited telephone
system of 270,000 phones concentrated in the centers of the cities, with service
generally unavailable in the outlying areas. After thirteen years of
competition, the United States had an extensive system of six million
telephones, almost evenly divided between Bell and the independents, with
service available practically anywhere in the country.”
Thierer, Adam D. Unnatural Monopoly. op. cit.
ˆ By the 1960’s the Bell System was certain of imminent threat and created a
CATV Task Force that discussed its mission in the following terms:  “The most



dismal prospect our group could foresee if we waited too long to do something
was being relegated in the future of ‘total communications’ to an outmoded,
voice-only equivalent of Western Union.”  Letter of O.O. Ashworth, Jr. to W.E.
Fisher. February 2, 1968.  (Submitted as evidence in United States v. AT&T,
U.S.D.C.D.C., No.74-1698.)
ˆ Including prohibiting the Bells from the cable business and ensuring one
wireless operator competitive to the local wireline carrier.
ˆ Falch, Morten. op. cit.
NRC. op.cit.
ˆ “In 1893 and 1894, with the expiration of two key Bell patents… entry rapidly
occurred…  In 1894, 80 commercial systems and seven mutual systems were
established.  By the end of the year, new entrants had 5% of the market, or
15,000 installed phones… By 1902, 3,000 non-Bell commercial systems had been
established… ‘The price reduction, selling efforts and service improvements of
the competitive era created a dramatic surge in telephone demand – the total
number of telephone doubled during the last 10 years of monopoly, but were
multiplied by a factor of 12 during the first years of competition.’”
Rosston, Gregory L. and Teece, David. 1995. op. cit. 4-5. citing in parts Brock.
ˆ Although we have not undertaken independent study of this period, existing
accounts would appear to support the proposition that building a parallel long
distance network in competition with the dominant AT&T was prohibitively
speculative as a consequence of AT&T’s patents and also refusal to interconnect.
ˆ Thierer, James D. Unnatural Monopoly. op. cit. 1994.
ˆ Events unfolded similarly in Sweden.  Televerket was allowed to emerge as a
monopoly unchallenged by antitrust concerns, finally buying its only remaining
competitor.  It remained a de facto unregulated monopoly until the introduction
of interconnection for mobile in the early 1980s and of regulation in the early
1990s.
ˆ “Look, we did it in long-distance. We needed dominance and non-dominance as
principles for whether you had to tariff or not tariff. Isn't that kind of what
we're about? Isn't that kind of, for example, even the incumbents' argument?”
Dawson, Fred. “The Powell Doctrine: FCC Chairman Talks Policy with XCHANGE as
Action on Broadband Intensifies”. Xchange Web Extras, (• HYPERLINK
http://www.xchangemag.com/webextra/241webx1.html
´•http://www.xchangemag.com/webextra/241webx1.html•). Virgo Publishing, April
2002.
ˆ There is some evidence developing overseas supporting large demand for “true”
broadband service.  In Japan, NTT has began this year offering B-Flets, a 100
Mbp service to residences and customers.  It has already attracted 100,000
customers since January and NTT expects  to have 300,000 customers by March
2003.
ˆ For example, Qwest’s new approach to laying conduits along railroad beds, and
MFS’s use of the Chicago loop and later the Paris sewage system.
ˆ Such as MFN’s use of the Lucent 430 strand fiber optic cable.
ˆ For instance, MetaSolv, one of the leading providers of OSS/BSS software
systems, noted in its 2000 10-K SEC filing that: “We are focused on creating
open and flexible software to help communications service providers take orders
and fulfill those orders more efficiently…  The regulated break-up of the
communications network beginning with the divestiture of AT&T and continuing
with the Telecommunications Act of 1996 enabled competition for access to long-
distance and local phone service. In early 1994 we began to build order
processing, management and fulfillment software focused on simplifying and
improving the ordering process necessary to connect local telephone networks to
those of the long-distance providers. As a result of the Telecommunications Act
of 1996, we expanded our product line to address the needs of communications
service providers involved in the resale and wholesale of local and long-
distance services. Our software, which was developed from the outset as a



standardized package rather than a custom solution, is designed to automate and
simplify the fulfillment of a variety of local and long-distance communications
services across interconnected networks.”

ˆ Powell. Michael K. “Remarks”. Goldman Sachs Communicopia XI Conference, New
York, NY. 2 October 2002.
The argument that has been given by some such as Jorde et al. that unbundling
decreases the investment incentive is based on the same inappropriate model.
Jorde, Thomas M., Sidak, J. Gregory & Teece, David J. “Innovation, Investment,
and Unbundling”, Yale Journal on Regulation. 17 (1). 2000. 1-37.
ˆ Armstrong, Mark, Cowan, Simon, and Vickers, John.  Regulatory Reforms:
Economic Analysis and British Experience. Cambridge, MA: MIT Press, 1994. 10.
ˆ Powell, Michael K. “Remarks”. FCC, National Summit on Broadband Deployment.
Washington, D.C., 25 October 2001.
ˆ It is true, as noted by Fransman, that the operators carry a much smaller
share of the R&D burden than they used to do in the heydays of the monopolies
(although the pendulum appears to be swinging back somewhat).  Nevertheless,
that does not justify the assumption that the technology is, nowadays,
exogenous.  The primary challenge to an exogenous technology comes from the
experience with competition, both around 1900 and, in the case of local access,
starting largely in the late 1990s.
ˆ In the words of the Act, to “encourage the rapid deployment of new
telecommunications technologies.”
ˆ Using the business case approach of observing Wall Street actions will also
provide regulators with information regarding the incumbents.  Currently,
allegations that deregulation of the incumbent will result in increased
investment in broadband are unsubstantiated and run directly counter to
available Wall Street analyses.  These analyses by and large call upon ILECs to
increase dividends and further reduce capital spending.
ˆ This assumption is supported by a variety of factors, starting with the
observation that open entry will weed out inefficient entrants, and further
supported by the apparent inefficiencies of the incumbents and the largely
efficient decision-making of free and open capital markets.
ˆ Wall Street sometimes calls this “balance sheet power.”  The larger and more
complicated the balance sheet, the easier it is to find places to transfer costs
to meet competitive threats.  This process is akin to the antitrust concept of
predatory pricing, but is more sophisticated.  It in large measure explains why
ILECs do not invade each other’s territories but are motivated to acquire each
other.
ˆ We assume away here the incumbents’ capacity to influence regulation that
Williamson has stressed. Making these costs as transparent as possible was one
of the goals of the Australian incumbent Telstra’s reorganization and its
establishment of a separate Infrastructure Sales and Wholesale organization in
2000.  The objective was to try to use, whenever possible, market signals rather
than internal organizational decision processes to structure its costs and
market responses.
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vˆ`ívˆ`•wˆ`•wˆ`#xˆ`$xˆ`öxˆ`7yˆ`žyˆ`Ÿyˆ`Õyˆ`Öyˆ`×yˆ`úyˆ`ûyˆ`†zˆ`‡zˆ`ˆzˆ`%{ˆ`&{ˆ`“
{ˆ`”{ˆ`•{ˆ`¨|ˆ`©|ˆ`V~ˆ`Š~ˆ`ž~ˆ`Ÿ~ˆ`Õ~ˆ`Ö~ˆ`˝ ˆ`-
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Abstract

Scale and scope economies arise as a consequence of special technological
conditions in the production process of goods or services that are outside the
control of any firm.  If they exist, competition may be inefficient.  Our
analysis establishes that there is no significant evidence of scale and scope
economies of the kind that would support limiting unbundling or regulated
wholesale pricing.  Incumbents’ vertical integration and cost structure appear
to generate inefficiencies yet simultaneously protect
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Abstract

Scale and scope economies arise as a consequence of special technological
conditions in the production process of goods or services that are outside the
control of any firm.  If they exist, competition may be inefficient.  Our
analysis establishes that there is no significant evidence of scale and scope
economies of the kind that would support limiting unbundling or regulated
wholesale pricing.  Incumbents’ vertical integration and cost structure appear
to generate inefficiencies yet simultaneously protect them from efficient entry.
Regulatory intervention would therefore appear to be necessary to help create
intermediate markets that can ameliorate current high entry barriers to
investment.

The historical monopoly structure of local telecommunications companies was
derived through government acquiescence and not as a consequence of competitive
market forces.  Therefore, there is no evidence upon which to conclude that the
vertical structure of the firm results in lower transaction costs than do
markets.  In fact, our brief experiences with competition to date, especially
the time since enactment of the Telecommunications Act of 1996, enables us to
identify inefficiencies in the production and organization processes of
incumbent firms.

At the same time, the integration of production component processes into the
incumbent firm denies new entrants the ability to procure required production
components at market prices thereby handicapping their cost structures,
increasing business risk and inflating their cost of capital.  As a result,
entrants can utilize more efficient technology and organizations than do
incumbents, and more innovative, yet still be unable to compete.

In these circumstances, government intervention is required to establish
conditions that allow the transition from monopoly to competition. The
objectives of government action must be to open to entrants intermediate markets
foreclosed by ILEC vertical integration, such as by providing access to
incumbent production resources (e.g., UNEs, UNE-P and broadband equivalents) at
prices closest to market. Failure to act can be expected to result in abuse of
market power by incumbents, inadequate investment in broadband access and
advanced services, and a sector operating inefficiently for the foreseeable
future.

Benchmarks are available for determining when intermediate good prices are too
high or too low.  Regulated wholesale prices remain too high until substantial
entry occurs to exploit the inefficiencies inherent in the incumbents’ cost
structuregÌˆ`•Îˆ`CÎˆ`.Ðˆ`·Ðˆ`ÒÐˆ`ßÐˆ`=Óˆ`ŽÓˆ`ÄÔˆ`üÔˆ`@Öˆ`,×ˆ`BØˆ`~Ùˆ`•Úˆ`OÚˆ`úÞˆ
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derived through government acquiescence and not as a consequence of competitive
market forces.  Therefore, there is no evidence upon which to conclude that the
vertical structure of the firm results in lower transaction costs than do
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